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SECTION I
INTRODUCTION

This revision to the Cost Baseline Report for Phases III, IV, and
V for the JTF17 Supersonic Transport Engine Program is submitted here-
with in accordance with the requirements of Exhibit 5A of the Federal

Aviation Agency's Request for Proposal dated June 30, 1966. As re-
quired by the Request for Proposal, cost, technical, and scheduling in-
formation required by the airframe contractors to make primary engine
selection was provided on August 8, 1966. Copies of letters which
furnished this information to The Boeing Company and the Lockheed Air-
craft Corporation were forwarded to the Federal Aviation Agency by our
letter dated August 8, 1966. Advance information concerning overhead
and labor rates used in the cost estimates for this revision to the
Baseline Report was provided to the Defense Contract Audit Agency

rresident auditors and the Federal Aviation Agency on August 1, 1966,
for analysis and review.

The time spans and milestone dates for Phases III, IV, and V have
been revised from those contained in our Cost Baseline Report FP 65-152
dated December 30, 1965, and revision FP 65-152A dated April 15, 1966,
and are shown on the Master Schedule Chart, figure 1. An examination
of these major milestone dates for each of the airframe contractors in-
dicated that the dates for each were close enough to the other to per-
mit the arbitrary selection of a midpoint as the milestone date for both,
for the purpose of estimating the cost. The variation caused by such

L arbitrary selec in of date is substantially less than the allowance for
error. The differences in engine configuration between the engines for
the two airframe companies are minor and may be ignored for cost esti-
mating purposes. We are thus able to present, in this volume, estimates
which are identical for each airframe mauufacturer. We would expect that
the milestones in our Detail Work Plans would subsequently be adjusted
slightly to coincide with those of the selected airframe contractor.

1.
For cost estimating purposes, we have assumed that Phase III covers

the JTFI7 engine program from January 1, 1967, through September 15, 1970,
and includes the JTFI7 engine design and development effort through the
Flight Test Status (FTS) point in June 1969 and through 100 hours of SST
prototype aircraft flight test. Twenty (20) prototype engines are to be
fabricated and delivered, and six engine overhauls are scheduled during
this Phase. This schedule assumes that authorization to procure Phase III
long lead-time hardware will be received by September 30, 1966, pursuant

Cto Pratt & Whitney Aircraft's proposal FP 66-85 dated June 27, 1966.

The Phase III Work Breakdown Structure has been established to
meet with the Federal Aviation Agency's requirements. A cross-reference
index of our proposed Work Statement items compared with the structure
included in the Request for Proposal Section 3, Part II, is included
herein as figure 2.

[The Phase III and Phase IV Cost Baseline estimates presume the
rent-free use of existing facilities, as presented in the Facilities
Plan contained in Volume V. It is proposed that additional facilities,
except those which may be furnished by the Government from already ex-
isting sources, be company financed.
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DETAIL WORk PLAN WORK STATEMNT ITEM EK65E III 9U

1.01 Engine Design 2.01 and 3.02

1.02 Fabrication and Assembly 2.01 and 2.02

1.03 Tooling 2.01

1.04 Engine Instrumentation 2.03

i .- 1.05 Test Equipment 2.04

1.06 Engine Test-Ground 2.05

1.07 Engine Performance 3.01

1.08 Inlet System Compatibility 1.10

1.09 Noise 1.11

1.10 Growth Potential 3.03

1.11 Fan and Compressor 1.01

1.12 Primary Combustor 1.02

1.13 Turbine 1.03

1.14 Augmentor 1.04

* 1.15 Exhaust System 1.05

1.1I Controls and Accessories 1.06

1.17 Lubricant, Lubrication System, 1.07 and 1.09

Bearings, Seals, and Gears

1.18 Fuels 1.08

L: 1.19 Manufacturing Techniques and 3.04

Materials

1.20 Weight Control and Status 3.05

E 2.01 Coordination 1.13

2.02 Maintainability and Human 4.01 and 4.07
Engineering

2.03 Reliability 4.0.

Figure 2. Cross-Reference Index (Sheet 1 of 2)
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DETAIL WORK PLAN WORK STATEMENT ITOI

cionSection

2.04 Quality Assurance 4.03

2.05 Value Engineering 4.04

2.06 Configuration Management 4.05

2.07 Safety 4.06

2.08 Test Planning and Integration 4.08

2.09 Data Management 6.01

2.10 Program Management and Controls 6.02

2.11 Facilities Plan 6.03 j
2.12 Cost Analyses 6.04

2.13 Proposals 6.0

3.01 Ground, Taxi, and Flight Test 2.06 and 2.08

Engines

3.02 Tooling 2.01

3.03 Engine Performance 3.01

3.04 Engine Mock-up 1.12

3.05 Spares 5.03

3.06 Overhaul 5.0

3.6; Engine Test and Evaluation - Flight 2.06, 2.07, 2.08

3.08 Data and Handbooks 5.01

3.09 Training and Training Equipment 5.02

3.10 Ground Support Equipment 5.04

Figure 2. Cross-Reference Index (Sheet 2 of 2)
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We have included in the following pages brief cost narratives that
provide additional data and information in substantiation of our cost
estimates. Each major function is defined,and the estimating methods
employed are explained. The Phase III cost was estimated in terms of
current (escalated) dollars and the cost for Phases IV and V are in
1967 dollars, as requested in the Request for Proposal. The estimates
reflect the current results of our continuing comprehensive study to
improve manufacturing techniques which will enable significant cost re-
ductions to be effected while maintaining the high quality standards
required. Some of the specific areas where improved techniques have
been or are expected to be accomplished are discussed in tne cost nar-
rat ive s.

Tile basis for the application of fee credit is shown ih the draft
contract included in this proposal and is consistent with the Federal
Aviation Agency's Financial Plan for Phase III. The Format A cost
figures indicate the estimate of the total cost of the Phases independent
of any application of fee credit.

No major subcontracting effort is anticipated during the engine
program, in the sense that development or design effort would be sub-
contracted. The subcontracting of major sections of a program is more

typical of airframe programs. It is planned, however, that certain
engine controls will be ;rocured from suppliers who are established
specialists in this field. These and other outside purchases are
handled by the Purchasing Department. Vendor selections are usually
based upon our evaluation of multiple fixed-price competitive quotations
with the significant criteria being price, quality, and delivery. The
desLription of our purchasing methods is included in the Subcontracting
Plan, Volume V, and specific details arc available for analysis and eval-
uation.

Overtime premium is estimated for Phases III, IV, and V representing
three percent of direct labor dollars. The overtime premium amounts are

shown separately in the estimate as required. We have found that it is
inevitable in large programs that some overtime will be required to cope
with emergencies, overcome sporadic manufacturing bottlenecks, and con-
duct certain tests and processes of a continuous nature. The usage of
overtime under these circumstances frequently results in lower over-all

program costs.

I For c.st estimating purposes, we have assumed that Phase IV covers the
JTFI 7 engine program from September 15, 19b' , thro'igh May 15, 1 974 , aud
inclutdes engine certification on December 31 , 1 71 , t.,,:rtven prototype

and cighteen production engine overl 'at ls, concluding with Airc raft Cu.rtifi ci-
tion on May 15, 1974. Phases III and IV overlap through the one-year period
conriencing September 15, 1 69, during which the Phase !V effort will con-I sist of long lead-time hardware prt,curement and advance development effort
not associated with the Phase III support of the airframe, manatufacttrr's
100-hour flight test progra :i. The Phase IV Work breakdown Structurv is the
same as that for Phase III with the exceptin on itt ms cotnpleted during
Phase III.

Phase V is the pro luction phase which covers the period through com-

pletion of dclivery of 1,200 JTFl7 engines on June 1, 1971;, and
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includes the attendant Post Aircraft Certification Sustaining Engineering L
effort subsequent to the completion of Phase IV. As with other major
programs, it is planned that the engines will be produced at Pratt &
Whitney Aircraft's East Hartford, Connecticut facilities, and that theL
Post Aircraft Certification Sustaining Engineering effort will be accom-
plished by the Florida Research and Development Center. It is antici-
pated that the facilities to be used for the production engines in 1
Phase V will be company-owned so that there is no need to provide for
rental of Government-owned facilities at the Connecticut Operations.
We estimate that rental charges for use of Government-owned facilities
during the Phase V Sustaining Engineering effort at the Florida Research L
and Development Center will be $6,600,00. This amount has not been in-
cluded in the estimated cost for Phase V Sustaining Engineering effort. K

A copy of the current three-year labor union contract effective
January 1966 was forwarded to the Federal Aviation Agency Contract
Administrator by our letter of August 23, 1966.

The historical in.ormarion on Pratt & Whitney Aircraft's past ex-
perience of cost performance on Government aircraft engine delivery
contracts was previously submitted to the Federal Aviation Agency in the
M.nagement Volume dated January 15, 1965. Additional information is
included in Section IX, Volume V of this proposal entitled "Company r
Competence." L

The estimating format is compatible with the requirements of our
accounting system and provides a basis for effective cost control and
reporting. Additionally, there is extensive detailed backup data sup-
porting the estimates available at the Florida Research and Development
Center for evaluation by Government representatives. 1;
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SECTION II
ENGINE WORK BREAKDOWN STRUCTURE

LEVEL I LEVEL II LEVEL III

1.01 Engine Design
1.02 Fabrication and Assembly
1.03 Tooling
1.04 Engine Instrumentation
1.05 Test Equipment
1.06 Engine Test-Ground
1.07 Engine Performance

1.08 Inlet System Compatibility
i1.09 Noise

1.10 Growth PotentialComponent Development 1.11 Fan and Compressor
1.12 Primary Combustor

1.13 Turbine
1.14 Augmentor
1.15 Exhaust System
1.16 Controls and Accessories
1.17 Lubricant, Lubrication System,

Bearings, Seals, and Gears
1.18 Fuels
1.19 Manufacturing Techniques and

Materials
JTFI_? 1.20 Weight Control and Status

ENGINE 2.01 Coordination
2.02 Maintainability and Human

Engineering
2.03 Reliability
2.04 Quality Assurance

2.0 Management Controls 2.05 Value Engineering
and Product Assurance 2.06 Configuration Management

2.07 Safety

2.08 Test Planning and IntegrationL 2.09 Data Management
2.10 Program Management and Controls
2.11 Facilities Plan
2.12 Cost Analyses
2.13 Proposals

3.01 Ground, Taxi, and Flight TestL Engines

3.02 Tooling
3.03 Engine Performance
3.04 Engine Mockup

3.0 Delivery and 3.05 Spares
Product Support 3.06 Overhaul

3.07 Engine Test and Evaluation-
N Flight

3.08 Data and Handbooks
3.09 Training and Training Equipment
3.10 Ground Support Equipment
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SECTION III
COST NARRATIVES

o The followiiug narratives provide the analysis of the estimating details
used as a basis for the anticipated costs in each activity code. This
summary is not inteihded to be a detailed substantiation, but rather an
outline of the estimating technique and general methodology used in cal-
culating the direct cost estimates. Supporting calculations, schedlles,
charts, and historical details utilized are readily available for reviewUby Government representatives.

1. DESIGN ENGINEERING (CODE 01)

a. General

Under the direction of Project Engineering, Design Engineering is res-
ponsible for the first stop in reducing complete propulsion system concepts
to practice. The Design function is to convert basic powerplant schemes,
performance parameters, and theoretical data to working designs that can

L be fabricated into hardware. The designers are responsible for tile comp'ete

engineering definition of the hardware involved. They must (1) selec, the
best materials availablc for every part, (2) ensure that all designs lend
themselves to the latest production methods, and (3) design all parts for
maximum reliability to ensure dependable service under extreme flight con-
ditions, minimum weight and cost, and ease of maintenance. Mechanical
designers translate all of these requirements into design layouts, con-'U suiting as required with the Analytical Design personnel for aid in
specialized fields such as combustion, heat transfer, and stress analysis.

Analytical Designers develop advanced analytical methods to provide
more rapid and exact solutions to complex problems. They work in conjunc-
tion with Mechanical Design in the development of a propulsion system.
Analytical Designers also initiate structural, chemical, and physical tests
to establish design criteria for future engines.

Consultations are also held between Mechanical Design and Design Metal-
lurgy to determine the best materials available to satisfy design require-
ments of strength, formability, and joining. After the completed design
layout has been approved by the Chief Design Engineer and the Program
Manager, the layout is transmitted to the Drafting Department.

Based on the approved layout, the design is broken down into its com-
ponents and each part is then drawn it-, detail by the Drafting Dopartmelcnt.
Drawings prepared may be machined details, castings, forgings, weldments,
or asseinbly drawings. P fting also prepares experimental releases and
engineering changes.

All contractual reports, as well as presentations and summary reports,
are processed by the Reports function of the Design Department. Upon re-
ceiving a reqirement for a report, the technical ... tter is written and
coordinatfd with illustrations for the necessary pictorial representatio..
Writing of the technical portion of the report ranges from the generation

U of technical copy from conferences with technical personnel and analysis
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of test data to copy editing for consistency of format and grammar.
Illustratton preparation ranges from simple curves to complex art drawings,
such as cutaway of an engine.[1_,

b. Mechanical Design

The Mechanical ,. gn function a used as a base for estimates re- L
quiring Design Departmttit participation since the initiation of work within
the Design Department Is j 1.to'rmed by this group in the form of the Design
layout. The other design tict ion, support this effort or are dependent
upon it, e.g., Analvtica Dvoi, provides analytical support to the Mech-
anical Designer, detallm are iudt, Irom the layouts, parts lists, and re-
leases of drawings are pripsreJ from the details and layouts. Engineering
changes are prepared as reqitl,ed frorm new or revised layouts and details.

c. Basis of Estimate

(1) Design Manpower Estimate

The Phase Ill Florida Design manpower estimate is based on our most
recent Phase II-C experience from 1 July 1965 through July 1966.

This history shows the following Design areas of effort as a factor
of Mechanical Design:

Area Phase II-C Phase II-C Adjusted for
History Factor Comparable

History
!Mechanical Design 137,116 1.000 1.000

Analytical Design 165,895 1.210 1.210
Drafting 195,514 1.426 1.800
Records 22,813 0.166 0.450
M iReports 18,278 0. 133 t. 133 D
Computing Laboratory 38,128 0.278 0.278
Materials Dev lopment 5,934 0.043 0.043
Labora tory
Others 6,651 0.049 0.049

Total 590,329 4.305 4.963

It is anticipated, based on other related history, that both the Draft-iling and RcrsSection ratios wlbeslightly higher thnour experience

A: on Phase II-C demonstrator engine design. This will increase the total
multiplying factor to 4.963:1.

Phase 1I-C Design history to date indicates an average of 49,000 hours
per month expended at the Florida Research and Development Center with an
additional 6,215 hours per month of East Hartford support. The mechanical
design portion of this effort amounted to approximately 12,400 hours per
month or 77 equivalent people.

I
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It j.s estimated that a continuation of this level will be required in
Mechanical Design through the first two years of Phase III.

I Using the adjusted factor of 4.963, the total initial design personnel
becomes 382 people. This level is estimated to continue for the first two
years and then to decrease 10% each year through 1970.

(2) Design Materials Estimate

Three major categories comprise the direct -iaterials content of the
design estimate:

1. Materials Development Laboratory - Charges cover such items
as materials used for parts failure analysis, material
properties tests; and test fixtures for special design-
requested MDL tests. We have estimated that Phase II-C
experience to date (approximately $25,000/year) is repre-
sentative of the average to be anticipated throughout
Phase III, although effort required of MDL will be approxi-
mately 50% higher in the first year than the average for
total Phase III. As a result, it is estimated that 1967
costs will be $35,900 and will decline to approximately
$18,000 by 1969.

2. Computing Laboratory - Computing charges are estimated to be
a logical continuation of Phase 11-C experience to date with
slight reductions due to heat transfer and compressor-turbine
work having been accomplished. Approximately 811 computing
hours were expended in twelve months of Phase II-C. It is
estimated that 793 hours will be required in each of the
first two years of Phase III with decreases thereafter in
line with the decline in design effort.

f 3. Reports - Based on Phase II-C experience to date, as well
as the data list requirements for Phase III, it is estimated
that costs for reports (per year) will be!

Phase III Reports $54,000

12 Special Reports 6,000
L 15 Minute Movie a Year 15,000

Total $75,000

2. FABRICATION-CONSTRUCTION (CODE 02)

a. General

Our experience in the fabrication of development and protot.'pe parts
for the J58 engine, which used high temperature materials similar to those
to be used in the JTFI7 engine, has been applied extensively in prepara-
tion of our cost estimates for the JTFI7 engine program. Some of the
areas where our J58 experience has been extremely helpful in preparing

our cost esti..iates are shown below. Discussion of specific construction
(manufacturing) costs as estimated by Work Statement items follows this
section.

VT-IIL
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(1) Raw Material Processing [
Pratt & Whitney Aircraft Metailurgists have worked with forging vendors

on altering their processes in order to improve their products and in a
number of cases have developed a potential for significant cost reductions.
Refined specifications have resulted in improved reproducibility with
attendant reductions in scrap rates at the raw material producers' plants
and in Pratt & Whitney Aircraft's fabricating departments. Similarly,
processing improvements and improved metallurgical quality have been
achieved working with casting vendors and mills producing bar and sheet
stock.

(2) Manufacturing Techniques "

Pratt & Whitney Aircraft has accumulated considerable knowledge through
experience in the processing of high nickel age-hardening alloys. Part
costs of high nickel weldments have been continually decreased through the
use of more closely controlled materials, bettcr detail part fit-up, and
improved welding and heat-treating techniques.

The machining of high nickel and high cobalt alloys have been improved [
through the development of special drills, reamers, end mills and cutters
and the extensive use of Electrical Discharge Machining.

Manufacturing methods used in producing high quality aircraft engine
tube assemblies have been improved tremendously. The need for the buildingit of a master tube has been eliminated completely. New resistance brazing [
techniques have been developed permitting bench brazing of details on wooden
fixtures. Tube assembly output per manhour has increased by 300% in the
past few years.

A process for producing tube assemblies with integral end fittings has
been developed to eliminate brazed joints in high pressure lines. Manu-
facturing costs of tube assemblies thus produced have been reduced con-
siderably since implementation of the process.

Wide use has been made of protective atmosphere heat treat retorts
with sand seals in place of welded flanges. A 200% labor saving in the I
retort loading and unloading has resulted. Where welded flanges must be
used, a new design now effects significant savings.

Considerable use has been made of reinforced plastic spray-up tech-
niques for the fabrication of mockup engine components. Cost reductions
have been accomplished by the use of expanded cylindrical paper for making I
mockup tube assemblies.

Electron beam welding is now being used to enable the fusing of materials
not capable of being jointed by cot ,entional welding methods and for cost
reduction on traditional applications. Weld shrinkage is reduced and there-
fore tooling simplified. Electron beam welding techniques have been
developed for the acceptable repair of parts and tools which might other-
wise be scrapped.

VI-12 [i
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Wide use of Electrical Discharge Macihining tec hniques have not only V

permitted the manufacture of parts not previotisly\ producible hiut have re-
stilted in major savings in labor compared to more conventional methods,
stch as milling. The use of Electro Chemical Machining, especiallv in
roughing operations on the super alloys, has redtced labor costs and
simplified tooling. Electro Chemical grinding has permitted tile manu-
facture of thin walled engine parts to close tolerances, again with re-
duced tooling costs.

Epoxy dies are being used in producing sheet metal details by explo-
sive forming. These dies are considerably cheaper than Kirksite or steel
dies. Coating processes have been continually improved to afford mant-

facturing economies while maintaining high quality.

I (3) New Structures and Material Changes

Intensive studies have resulted in the simplification of some of the
previously estimated most costly elements of the SST engine. These studies
will continue through design release and parts manufacture. A few examples
are:

1, The redesign of the main engine burner to incorporate mech-
anical assembly where possible, eliminating many costly
resistance welding operations

2. Simplification of the intermediate case to allow bolting of
the inner portion (towershaft and bearing support) in place,
rather than welding; and the fabrication of sheet metal
struts in place of fully machining these details

3. Redesign of the nozzle support case is planned to reduce
size and complexity of details, tooling cost, and to pro-
vide superior manufacturing techniques.

Material changes from previous supersonic engine designs, permissihle
because of tile different operating conditions, may reduce parts cost up
to 40%. An outstanding example of this is the use of Inl.,, 718 in place
of Waspaloy. Additionally, the use of A-flOAT Titanium alloy in some
stator assemblies will appreciably lower labor costs.

b. Specific Work Breakdown Structure

The following narratives relate to the spectfic .ork breakdown strutc-
ttire items as noted.

(1) Engine and Component Development

A JTFI7A-21 development engine Bill-of-Materia, listing dated 4 Atgust
1966 was used as the basis for construction (manufacturing) material and
labor estimates. (This Bill-of-Material is tvailable for review, but is
not included as an exhibit in the interests of brevity.) Tile hill was
priced using the latest actual Phase I-C prcure-ment experience. ExistingSpurchase order numbers are referenced for raw material, finished parts,
and proprietary parts. Engineering estimat s w ,'e applied where necessary
for anticipated JTF7A-21 engine design, material specification and con-
figuration changes. The base engine cost was then adjusted to allow for

VI-13I
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anticipated reductions in cost throughout the development prograin due to
gradual refining of tooling for prototype engines, which will be running
concurrently, as well as for continuing Value Engineering and design efforts
on high value parts initially procared with a short lead time at premium
costs.

Total component rig requirements were estimated based on a relationship

between the individual rig and the corresponding section of the engine.
The first-build schedule and anticipated rig retirement dates enable time
phasing of component rig costs. In addition, available Phase lI-C rigs,
with suitable modifications as required, were utilized in arriving at the 1
total estimate.

The development base engine cost was multiplied by the total equivalent
engine requirements to support 15 active engines, based upon recent com-
parable experience. Fabrication direct labor factors, based on an analysis
of Phase II-C and similar program histories, were applied to cover shop .
support and service department support labor functions. These factors
account for shop rework for incorporation of engineering changes, shop
support of assembly operations, process planning labor, scheduling and
expediting labor, project materials control, and other miscellaneous salary
labor departments.

In order to attain Level III detail distribution of support hardware
costs, usage ratios were applied to evaluate the usage of support hardware
by type of rig application. This weighted usage is based upon engineering
judgment as to the relative vulnerability of various engine parts, and
upon anticipated part life and rate of replacement.

(2) Delivery and Product Support

(a) Ground, Taxi, and Flight Test Engines

The JT717A-21 ground test, taxi test, and flight test prototype engine
costs were developed from the development engine Bill of Ma.-rial. Base
engine costs were adjusted for anticipated changes in the make-buy relation-
ship, due to shop loading for the development program effort during this
same period. The prototype base engine cost was multiplied by the require- 1
ments for delivery of 20 engines with appropriate lead time necessary to

inspect, assemble, and ship the engines on schedule.

Replacement parts, required to be available for immediate replacement
on an engine during assembly or test to permit timely delivery of the
engine, were estimated at a total value of one-half of an equivalent
engine. (This amounts to 2.5 of equivalent engine parts for each of 20
eng ines. )

(b) Engine Mockup

Three full-scale JTFI7A-21 engine installation mockups wev'e estimated
for delivery to airfrane manufacturers. Construction material and labor
estimates are based on actual mockup cost history from the Phase 11-C L
d.-onstrator program.

VI-14
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(c) Spares

Previous experience showed that an amount eq, al to 207 of the engine
price was required for each overhaul and an additionjl 107, was required
for each field maintenance period. These historical ratios were used for
the JTFI7A-21 engine program estimate. (These costs wert2 allocated to
Codes 02, 04, and 06 based on engineering judgment and experience.)

(d) Overhaul

Construction material for the iverhaul of 20 prototype engines and
18 production engines at FRDC is supplied as spare parts (included in
paragraph (c) above).

Construction labor involves shop hourly labor in support of the assem-
bly operations and salary labor for Material Control, Planning, and Ex-
pediting. Shop labor was estimated at 500 hours per engine, with shop
rework on parts from Assembly estimated at 201% of Assembly labor. Service
department labor (planning, expediting, project material control) was
based on a constant level of effort during the period of overhaul activitiesUamounting to 10 people.
3. TEST (CODE 03)

Test operations involve a wide range of individual activities geared
to the basic function of installing and operating engines and/or components
in the test facilities.

The major categories of personnel involved are the stand crews (test
conductors), maintenance and support personnel, and instrumentation engineers
and technicians.

a. Test Manpower

The manpower estimates for these efforts were developed as follows.

(1) Engines

Test stand requirements, expressed in stand shift ionths (one stand
completely manned and stupported for one shift for one rxnth), were developed
from the test plan, which indicates stand availability, programed engine run
time, and the test conditions required (which determines the split of
testing between "A" area (sea level) and "C" area (altitude) engine test
stands). Other considerations in developing the estimated stand shift
months were (1) planned improvements in the reii stands, (2) checkout of
the new stands, and (3) estimated improved efficiency due to increased
amount of testing. The estimate of required stand shift mkon1ths is as

ffollows:
Year "A" Area "C" Area

(A-3, A-4, A-S, A-9) (C-4, C-6, C-8, C-9, C-10)

1967 36 Stand Shift Months 30 Stand Shift Months
1968 48 Stand Shift Months 48 Stand Shift Months
1969 54 Stand Shift Months 66 Stund Shift Months
1970 60 Stand Shift Months 78 Stand Shift Months
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The stand shift months were converted to estimated labor hours by the
following methods:

I. Determine total stand crew hours required per shift month. I
(Number of men in stand crew times 160 hours.)

2. Eliminate historical percentage of stand-by stand crew
total hours charged to overhead.

3. Eliminate historical percentage of direct stand crew hours
not directly allocable to specific engine test work orders.

4. Add the factor for direct support charged by test depart- 1
ments.

Resultant yearly estimates:

Year "A" Area (A-3,A-4,A-5,A-9) "C" Area (C-4,C-6,C-8,C-9,C-I0) Total
Shift-Months Manhours Shift-Months Manhours Manhours

1967 36 69,768 30 95,670 165,438
1968 48 93,024 48 153,072 246,096
1969 54 104,652 66 210,474 315,1261970 60 116,230 78 248,742 365,022

This level of effort is estimated to be sustained through 1973 as a I
result of improved efficiencies in operation and longer life of parts even
through total run times are planned to increase. (Table indicates full
year 1970 although Phase III ends in September.) I
(2) Engine Instrumentation

The test labor hours for this effort, which is described in the test
plan, were estimated at 8% of the total test labor hours required for engine
and component testing, based on comparable hist .ry.

(3) Component Testing

Large component testing such as compressor, turbine, augmentor, and
comnbitor estimates were based upon related experience indicating labor
hours per run hour for type of component and stand to be used as de-
iineted in the test plan.

(a) Fan and Compressor Testing

Testing will be done on Stands C-3 and C-7 and is based on Phase l1-C
and other re~att-d experience.

Year Manhours

1967 37,800
1968 100,800
1969 105,000 j
1970 92,400 I
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(b) Turbine Testing

Turbine testing will involve four stands, A-11, A-3, B-2, and C-IA.

Manpower estimates based on Phase II-C and other related expcrience are
as follows:

Year Manhours

1967 53,400
1968 b3,040
1969 54,940I9
1970 29,470

Details of these calculations are available for review.

(c) Augmentor Testing

Augmentor testing will involve three stands, B-2, C-2, and C-4. Man-
power estimates based on Phase II-C and othet .elated experience are is
fol lows:

I Year Manhours

1967 50,424
1968 33,040
1969 22,460
1970 22,000

I (d) Combusto Tt ing

Combustk r testing involves three stands, C-I , A-Il , and DM-41 Man-
power estimates were based on related experience as follows:

Year Manhours

1967 30,624
1968 46,47-4
1969 36,0243 1970 36,024

Details of these calctulatioito are available for rrview.

I (c) Controls

The testing for controls was based on planne*d stand 'itil ization.
(Ut I I ization of a stand for a onr-yea - period, two shi ft s, equals 38,40 houtrs.)
Stand D-7 and D-21 has a two-man crew. All others are one-tan operations.
Historically, support functions account for an additional 407 of the hase3 direct manhours.

Year Maknhoo- r ,s

1967 26,996
1 968 82,152
1969 109,951
1970 124,469

Details of these calctlations are available for review.
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(f) Bearings, Seals and Gearboxes

Testing irvolves five stands, D-l, D-3, D-4, D-24, and D-31. Manpower r
estimates based on related stand utilization history is as follows:

Year Manhours

1967 50,868

198 84,780
1969 63,588

11970 59,349 j
(g) Noise

Testing will be accomplished on Stand D-32 with an estimate of 50% [
utilization and 90% support for a one-man operation on each of two shifts.
Total estimate is 3648 manhours per year.

(4) Prototype Engines

Test labor required for prototype engines is based on the number of
test labor hours per run hour. Test manhours per run hour (121) were ex- .
tended by the run hours per engine (22.2), based on previous experience,
to account for total test labor per prototype engine.

(5) Overhaul Test Effort

The estimated amount of test labor per overhaul is based on one-half
of the testing time for one prototype engine (due to the elimination of [
the green run requirement on overhauled engines).

b. Test Material

Based on related historical experience, a factor of $2.25 per hour will
be required for test material.

Addit. nal test material items not contained in the test material factor
are as follows:

1. Fuel and Lube - Estimated at $635 per hour of engine running
time (using an estimated 5900 gallons of fuel at the latest
purchase order price, plus $10 per hour for lube oil). I.

2, Computer Rental - Based on related history, the rental is
allocated at $295 per computer hour.

3, Engine Testing at Willgoos Laboratory, Connecticut - This
testing is estimated to cost $4500 per hour for the first
100 hours and $4000 per hour for subsequent hours, for a [
total of 520 planned run hours.

V
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4. Reverser-Suppressor Te.ting at 
Tuliahoma - his effort is

estimated to cost $288,000 based on a quote received for
a previously piauned program.

5. 6/10-Scale Compressor Fan Rig Testing (East Hartford)
This effort is estimated to cost $1,134,000 based on an
analysis of history experienced in Phase II-C at our Fast
Hartford facility.

6. Wind Tunnel Ejector Testing at UAC Research Laboratory -

This effort is estimated to cost $30,000 per month for the
years 19b7, 1968, and 1969 and $15,000 per month for the
years 1970, 1911, and 1972.

4. QUALITY ASSURANCE (CODE 04)

a. Manpower for Development Phase

Quality Assurance labor during development includes primary labor for
the inspection of procured and shop fabricated development hardware, and
also includes labor requested for reinspection during teardown and reb-ild
of the active development engines.

The manpower estimate for the JTF17A-21 development program is based
on recent comparable experience of 11,236 hours per equivalent engine set
of parts.

An additional 4125 hours for reinspection per active engine wili MIso
be required.

The required development program Quality Assurance manpower through
1970 is illustrated in the following table:

Year Active Equivalent Primary Labor at Reinspection Total
Engines Engine 11,236 Hours per Labor at Labor

Equivalent Engine 4125 Hours Hours
per Active
Engine

1967 4.5 11 123,596 18,563 142,159
1968 7.5 12 134,832 30,938 165,770
1969 11.4 12 134,832 47,025 181,857
1970 12.0 12 134,832 49,500 184,332

b. Material

I Quality Assurance material cost sources are expected to b. similar to
recent comparable development experience, Historically, the sources of 4
these material charges have been: charges representing expenditures for
services performed by vendors as an assist to the Material Control Labora-

II tory, IBM rental charges for miscellaneous machine calculations and reports,
and Expense Requisitions for miscellaneous material drawn from the Master
Crib.
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Vle Recen history has indicated that the cost of this type of material [
cost bears a ratio of 13.8% to quality labor cost. This ratio was used

in the development cost estiiAte.

c. Prototype danpower

Pratt & Whitney Aircraft practice is to provide total inspection of
material parts, assemblies, engine assembly, component and engine test.
Any significant nonconformance of part or assembly :haracteristics re-
quires Quality review disposition. Test nonconformances require Engineer- [
ing evaluation and disposition. We have used 12,000 hours for inspection
per prototype engine.

d. Prototype Quality Material 1
As a result of development effort absorbing a majority of the services

performed in assistance to the Materials Development Laboratory, the quality
material requirements for prototype engines are estimated to amount to 1.
only $2750 per engine (a ratio of 6.4% material to labor as contrasted to
the 13.8% used on the development estimate). [
e. Overhaul Manpower and Material

This estimate of direct labor provides for teardown inspection, assembly
rebuild inspection, and test inspection. It will also provide for inter-
mediate inspection between teardown and rebuild as directed by Engineering
Memo or Delivery Order Supplement. This will include visual and dimen-
sional inspection for damage or wear, nondestructive testing of major L
rotating and highly stressed parts, and specification checking of engine
components.L

Manpower is based on an estimate of 2000 hours per overhaul which is
consistent with comparable recent experiences.

5. TOOLING (CODE 05)

a. Engine and Component Development

(1) Manufacturing Tooling

aaTotal JTFl7A-21 tooling material and labor requirements were computed
as a percentage of construction material and labor. An analysis of re-
lated history and one year's history from the JTFI7A-20 demonstrator engine

! program were used to develop the tooling percentage applicable to each

calendar year. Initial tooling estimated to be required in 1967 reflects
oa percentage which decreases each year throughout Phase III development.

The first half year of Phase Il-C experience amounted to approximately
18% tooling costs as a function of construction material and labor. After
one year, this percentage dropped to 14.87.. As a result, it is estimated
that the first year of Phase III will average 12% of construction material
and labor as tooling costs. The percentage for each year of Phase III is
estimated to follow this trend:
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12% 9% 7.5% 6%

Total tooling was distributed as 80% material and 20% labor. This
also is supported by our historical tooling analysis.

I b. Delivery and Product Support

(1) Prototype Tooling

Prototype tooling is required to provide additional capacity to fabri-
cate, inspect, and assemble ground test, taxi test, and flight test proto-

type engines. Development tools will be used to the fullest extent possible.
A separate assembly area must be tooled to assemble the prototype engines.
Also inspection gages and some alterations to existing development toolingU will be required to inspect the higher volume of prototype parts.

The prototype tooling requirement was estimated at 48% of the develop-
ment tooling ratio of 7.5% for Phases III and IV, or 0.48 (7.5) = 3.6%.
This was derived by weighting various categories of tools according to
anticipated requirements.

Total tooling was then allocated as 80% material and 20% labor based
on comparable history.

L(2) Overhaul

Tooling for the overhaul program is required for maintenance and repair
of existing prototype tools. An engineering estimate of $2500 material
and 300 hours labor per month was used throughout a 48 month period of
overhaul activity.

,i (3) Ground Support Equipment

The ground support equipment estimate was based on recent comparable

history and our engineering review of the JTFl7A-21 Supersonic Aircraft
Ii Engine Program requirements. A detailed list of comparable equipment on

which this cost estimate was based is available for review.

L 6. ASSEMLY (CODE 06)

a. Engine and Component Development

Total asaembly labor requirements were based on an analysis of a recent
comparable period selected as being representative of Phase III develop-
ment. This period closely parallels the planned JTFl7A-21 effort in its
relationship to the number of active test engines and component test rigs,
the equivalent engine months of engine and component testing, and the
number of engine and component rig builds and rebuilds.

l4
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Assembly labor history indicates that as the number of active test
engines and associated rig testing increases, the number of equivalent
assembly people required to support each active engine decreases. This
decrease is the result of the following:

(1) Learning

1. Accumulated experience and familiarity with the parts

2. Correction of early interference problems

3. Reduced rework on rebuilds, necessary on initial build
to obtain stackup tolerances

4. Improved tooling and assembly techniques.

(2) Manpower Distribution

Component rig effort initially is a greater portion of total assembly
effort. This rig effort remains fairly constant throughout engine develop-
ment but since the number of active engines increases, the rig ratio de-
creases.

(3) Design Improvements

1. Compatibility of replacement parts

2. Effective maintainability provides more efficient methods
of mating subassemblies

3. Accessibility improvements (replacement of vulnerable
parts through partial rebuilds).

(4) Hardware Development

1. Increased part life decreases the rate of replacement

2. Longer periods at test between rebuilds

I 3. Decrease in complete teardown with increased use of partial
or section rebuilds.

The number of active engines required for the JTFI7A-2l engine develoP-
ment program was multiplied by the estimated number of equivalent people
required to support the assembly effort for each year as determined by
previous experience.

Assembly labor was distributed between engine and component require-
ments in proportion to their respective equivalent months of testing.
Initial component rig build estimates were prepared for the various rigs
required for Phase III development. The remaining coi ponent assembly
labor was distributed in proportion to planned rig rebuilds. Details of
the calculations for assembly labor are available for review.
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b. Delivery and Product Support

(1) Ground, Taxi, and Flight Test Engines

I Assembly of prototype engines will be accomplished in ani area separate
from development assembly.

I Prototype engine assembly involves initial build assembly, initial test
support, post-test disassembly and reassembly, final test support, and3 packaging and shipment.

Four ground test engines, four taxi test engines, and 12 JTFI7A-21
prototype engines were estimated for a total of 20 prototype delivery
engines. An engineering estimate of 8000 hours of hourly labor per engine

was used based on actual JTFl7A-20 assembly experience. Salary labor
(general foremen, forenen, engineering change technicians, aitl clerk
typists) were estimated to be 216 man months of effort (12 men x 18 months),
or 1728 hours per engine.

Prototype assembly labor was time phased in accordance with the planned
delivery schedule, and is estimated to amount to an equivalent 3.5 engines
in 1968 and 16.5 engines in 1969.

c. Engine Mockup j
Assembly labor is required to assemble three full-scale JTFI7A-21

engine installation mockups for airframe manufacturers. Estimates were

based on actual mockup history from the Phase II-C demonstrator program.

d. Overhaul

Overhaul assembly labor is required for disassembly, reassembly, final
test, packaging and shipping of 38 overhaul engines. Estimates were pre-
pared on the basis of a constant level of effort for hourly and salary
people and were time-phased in accordance with the planned overhaul
schedule. Hourly estimates amount to 5280 hours per engine (including
penalty rebuilds). Salary personnel planned for full time include 2 fore-
men and 2 engineering change technic.ans ior 48 months of activity.

7. ENGINEERING (CODE 08)

a. Development, Program Controls,and Product Assurance

Historically, the effort performed by these groups has been directly
related to the number of active engines in a development program. During

the initial stages of a program, the engineering effort has been tradi-
tionally at a higher rate per active engine than at the program peak of
active engines. Consequently, the peak of Phase III engineering effort
is estimated to occur early in 1970,although the number of active engines
will be at a maximum in 1972. The estimated average number of active

engines, by calendar year, and the related number of equivalent project
engineers required for the JTFI7A-21 development program,is summarized
in the following table.

I II _ _-2a



Pratt &Wltrwy Al.ccas
PWA FP 66-100
Volume VI

Year Average Active Engineers per Total Equivalent
Engines Active Engine Engineers

967 4.5 50 225
1968 7.5 33 250
1969 11.4 25 275
1970 12.0 25 300

The Engineering labor estimate is further based in total on the assuip-
tion that the JTF17A-21 will be developed throlugh engine certification with

approximately the same amount of effort as required for an equivalent pur-
pose during a comparable period at the Florida Research and Development
Center.

The following sections were combined for estimating purposes due to
their inherent functional relationships.

1. Engineering and Supporting Departments
2. Performance, Reliability, and Computing

(1) Engineering and Supporting Departments

Department Job Function

Engineering Basic program management; to initiate design,
procurement and modification of parts; to
direct fabrication, assembly and testing
of all hardware; to maintain accurate en-
gineering records.

Materials Develop- Perform all material d, velopment and test
ment Laboratory analyses.

Photography Perform all photographic work required by
Engineering for reports and analyses.

Miscellaneous All other departments not specifically
outlined which are called upon to perform
a specific task as may be required by
Engineering.

(2) Performance and Computing Departments

Department Job Function

Performance and Maintain reliability and statistics records;
Reliability prepare and direct specific analyses as

required by Engineering; perform and direct
test data analyses.

Computing Maintain and prepare all required computer
programs and decks needed to perform analyses
and test data reduction as required by
performance.
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I To arrive at the total estimated manhours performed by the various
groups included in Items I and 2 above, historical ratios were derived
from representative history. These ratios indicated that 74.28% of total
engineering effort was applicable to Group (1) and 25.72%/ to Group (2).

Further breakdown of the Engineering hours estimate for the two groups
to the Work Breakdown structure was obtained by ratios derived from det.iled
Engineering records, as well as by judgment factors.

* b. Prototype Engines and Product Support

The Engineering portion of the prototype engine effort of 50,080 hours
is based on an estimate of the equivalent Project Engineering positions

required, and the tasks to be performed related to the schedule.

1hese equivalent positions for Project Engineering are an estimate of
the manpower required for preparation for delivery. This consists of
initial procurement requirements, follow-up and incorporation of design
and engineering changes, expediting parts through fabrication and inspec-
tion, assembly of components and controls, directing tests of engines prior
to delivery and maintaining adequate records. Field Engineering and Per-
formance Analysis iunctions constitute the Product Support effort for

Code 08 and amount to 21,220 hours in Phase III.

Computing, Photography, and overtime manhours, along with Computer
material dollars, were based on the same factors as used in the develop-
ment effort estimate. It is estimated that the effort required will be
in essentially the same related proportions as those associated with the
development program.

5 c. Development Material

The following paragraphs are the descriptions of four basic Engineering
material classifications and explanations of how they were estimated:

(1) Computer

[ii Computing charges are based on the approved rate of $295 per hour for
an anticipated number of IBM 7090 hours, consistent with related engineering
ratios for performance, reliability, and engineering statistics,

(2) Materials Development Laboratory Material Dollars At

These are the material dollars charged for material used by the Materials
Development Laboratory (Q')L) in running tests and analyses required by
lingineering. The estimate was derived from an historical factor of material5 dollars per MDL manhour.
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(3) East Hartford Engineering

During the development of the JTFI7A-21 engine, it is expected that

some engineering assistance will be obtained from Pratt & Whitney Aircraft
at East Hartford. It is estimated that from seven to twelve East Hartford
engineers will be used to assist in performance and system analysis, noise
studies and analysis, computer studies on controls, consultation on fuel
and lubrication, and a liaison engineer for hardware parts. Although these
costs will vary from month to month, we estimate that they will average
$20,000 per month through engine certification.

(4) Vendor Development of Controls and Pumps

The development work on controls and pumps performed at vendors' plants
is included in engineering material. This work will be subcontracted on
the basis of competitive quotes on a fixed-price basis and are estimated
at this time on the basis of the best quotes available for this stage of
definition. Hardware costs of controls and pumps are part of the Fabrica-
tion-Construction (Code 02) cost estimates.

8. ESCALATION OF COSTS

The following comments are in response to the requirement stated in

page 5A-18, paragraph 2.2 of the Request for Proposal:

a. Developnent Escalation (Florida Research and Development Center)

(1) Labor

Escalation rates, approved by the Defense Contri-t Audit Agency, are
detailed by Cost Code in Section VII of this Cost Report as support data
to Fortmt D.

(2) Material

A historical factor of approximately 1.5Z escalation per year has been
used in the estimating of development material costs. This escalation does
not show in the Format A details, but rather, has been considered as a
weighting facto'r in the cost improvement judgment applied to material
i tms.

b. Produaction Escalation (Phase V - East Hartford)

(I) LabOr

Escilatiovi thr,,ugh 1967 (which is the basis for Piase V cost estimate
is indicated in Section VII of this Cost Report as support data to Format D.

(2) aterial

Production material escalation is estimated to amount to 27. per year.
It is not shown as a detail in the production engine cost estimate data,
but wis considered as an offsetting cost increase factor in the 947
naterial improvemnt (learning) factor.
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SL MARY FORMAT A

PHASE III

(DOLLA AMOUNTS ARE IN THOGSANDS)

Delivery and fT17A-21

Level I Product Support Deveotowinti Ttl

I ENGINEERING

Dir.t Labor Mrs. 71,300 3,996.470 ..0L7,70

Direct labor Amt. $ 378 $ 19.812 $ 20,190

Overhead 414 21.856 22.270

Subcontracted Effort 7,991 7,991

Uvert ime Premium 12 594 606

Materials 1.830 1.810

Other Direct Charges 22 1*2.0 12.2

TOTAL LNGINLERING $ 826 $ 53.313 $ 54.139

II TESTING
Direct Labor Hrs. 61.78- 2.515,882 2.577.664

Direct Labor Ast. $ 252 $ 10,118 $ 10.370

Overhead " 274 11.215 11,489

Subcontraicted Effort
Ovrrt int, Premium 8 303 311

Materiali 463 20.178 20.641

Other Direct Charges "in 3 414

TOTAL TESTING $ 1.015 $ 42.210 $ 43.225

III TOOLING
v Ditect Labor Mrs. 80.161 377.614 4). .775

Direct Labor AMt. $ 311 $ 1.451 $ 1.762

Overhead 337 1.600 1.937iSubcontracted Effort
Overtime Premium 9 44 53

Materials 1,100 5.803 7.603

Other Direct Charges

TOTAL TOOLING $ 2.457 $ 8.8"8 $ 11.355

I.k.IV FABMICATIOWNSTRJCTION
Direct Labor Nrs. 1.070.028 2.723.89) 3.793.921

Direct Labor AMt. $ 4.021 $ 10.15b S 14.1?7

Overhead 4.364 $ 11.208 $ 15.572

Subcntracted Effort
Overt m Premium 121 425
materials 41.774 0,432 112.206

Other Direct Charges

(MTOAL FAX11IGATION-aNIST $ 5.2g0 93.1(t0 % 142.3s0

V QUALITY WWWThOL
Dicect Labor Vra. 260.1412 ss.$72 855.924

Direct Labor Ast. $ 1.004 $ 2.061 $ 3.0

Oerhead 1.09$ 2.25 3.3)

vbcmttrated fort

VVtetlo Premium )0 62 21

Other Direct 0'amea

TOAL ITY COITIOL $ 2.202 ! 4.684 I 6.886

VI *TWA8 1FPM -AsMLT
Direct Labor Mrs 439.,D 0.111.,8 I,1.I1.1

Direct LAWbr A. S 1,70 $ 4.20 $ 5.911

Overtd 1,|*7 44,4 5.95L swmt ra+td Etort i I 2 I7

iteralt
Otumi Direct Charges ,-

TOTAL OF= t1 Fw6ArP lAS$ $ )O.g 8 8.t1 12.075

TOW. DIRC. OM81 8 59.858 1 210.20: 27o.0 0

via ap t 4 AMU 11311,1013

[I TOTAL 081 %UA~ JAM UNANL
Wtill LiA m s OR UUAD RA1

,R.evr 1. secti-M Wt Forat D (Labat sates) e Sectites Is (Overhead *Ate*
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4H:Al APKIVNT t ARE~ 14 THOUSANDS)

2.0 3.0
Ltpvtl 11 fn,. and M. 4WKmstt Cntr.'Is Deliverv antd

nt kit ~1 ,pat a and Fr 'd.I..t A5,.ran~e Prdc Sup L Tj.aI
IENGINEERING

Direct Labor Mrs. 1.4'.,864 S01.606 71.300 4.06 7,770

Direct Labor Amt. $17.308 $2.504 $ 378 $ 20,190
Overhead 19,088 7.766 414 22.210
Subcontr.a.ted 11tort 7,99 1 7 ,441

overtime Prvelium 519 75 12 to00
materials '1.155 275 1.830
Other Direct Charges 1-3 --... j 95........i 22 ,25

TOTAL ENrINEERING $ 47.5% S 5.717 $ 82b $ 54.139

Direc~t Labo~r Hrs. 2.515.562 320 61.782 2.577.6.

Direct LbrAmt. $ 10.117 $ 1 252 $ 10.370
Ove rhead 11.213 2 274 11,489

overtime Premium 303 8 3111

materials 20.178 403 20.641
Other Dir.ct Charoes 39 111 1

TOTAL TtSTING 11 42.207 $ 3$ 1.015 $ 43,225

III TOOLINGIiDirect Labs. He,. 377.614 801161 45-7.775

Direct lAbor Amt. $ 1.4.51 $ 311 $ 1.762
Overhead 1.'. 33, 1.937

overtime Premium 4.4 $ 3

Muttewrral .,. S.601 I1.8oo ,,bO3

Other D r Mr. 3,.1.4a I
Direct Lab..r Hr. fp2.5 .WIt~.Z ,9.2

O'ert'ead 11.20) ) .b4. 1.'

Overt law rte.1um )t412t 2

TOTAL FAMICATION~L1UMtT W.2.'8 : 00 1 l14.160*

v QVA~LT try LITOt
Oitet Lb'tN,, 5"11 1289280.362 8,593'

Dir'I Lab-, AMt S .. 6$ SS 1.000 1.06%
(hwrlwed2.2 lj'

Osert top ruium 3092
Diselal Chre.

IIJIAL IJLALITY C.MTIITtL$ .a 10 1 2.202 S fl. 10

VIthG LYMN 9r"TA%,qeL1
Direct tlb my* I.111.a.B 397 1.51.M5

0blyce t Kaiy S 0 .71 .1
t0verhwea 4&64 1.8 .W5

. ft tr ~*lumg 26

Rtfew oi.1 i!saK2

TM'AL ODIGA tFk1*55 i0. S 4I1.4 1.1 52r.'e

WI AL kx.iSl $49" %.a $A
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';UNARY FORMAT A
PHASE I II

(DOLLAR AIUNTS ARE IN THOUSANDS)

Level II Item 1.0 Engine and_

Component Devel opment Fiscal Ycar
(Breakdoun by Fiscal Yt.ars) .U uu Ild Total

Direct L b r Hrs. 508,033 1,049.025 1.064,317 79.103 83,38b 3.494,864

Direct Labor Amt. $ 2,37b $ 5.018 $ 5.320 $ 4.140) $ 4S4 $ 17,308

Over t(.a
4  

" 2,660 5.512 5,752 4,634 530 19,088
Svbcuotracted Effort 1.598 3,995 1,678 640 80 7,441
OertI1 Pr4Aitur.i 71 151 1,10 124 13 519

materials 207 428 $ ,29 416 25 1,)5

Other Direct tnrges 16 3 333 .2u 41 . 1 S
TOTAL ENG114EERINC $ 7,075 $ 15,436 $ 13 b72 $10,220 $ 1.193 S 47,54b

Direct Labor Hrs. 191,675 621.659 754.697 782,631 164.900 2,515,5t,2

Dir-ct Labor Amt. $ 730 $ 2,415 $ 3,027 $ 3,249 $ b6b $ 10,117

Overhead " 818 2,b4 3,272 3.bb4 813 11,213
Subcontracted Effort
Overtime Premiu- " 22 72 91 7 21 303

Materials 3,734 5,640 5,192 4,673 939 .0,178
Other Direct Charges "1 1 .. _.._2Q ij 33

TOTAL TESTING $ 5.322 $ 10.850 $ 11,702 $11,831 $ 2,502 4 42.207

III TOOLING
Direct Labor Hra. b4,758 134,994 104,290 64.31v 9.253 377.b14

Direct I.jbot Amt. $ 244 $ 512 $ 404 $ 254 $ 37 $ 1.451

Overhead 273 564 437 283 43 1 .000
Subcontracted E fort
Overtime Premium 7 16 12 a 1 44
Matvriala 1,249 1.785 1,75 982 ,2 5.803
Other Direct Charpes

TOTAL TOOLING S.'3 $ 2.817 $ 2,588 S 1.577 S 'M3 S 8,898

iv rFASICATIOK-LONSTRUTI TOM

Direct Labr Hr. s 44.279 is2b,410 82 SO 0 ,ZU'9? 1 V ?2 2.72.IS3

Dlret Ltabor At $ 1.129 S 3.0OK $ 3.10 S Z.40N $ .o4 $ 10, 1

SubS<vttracte.j E'lrt

Os+tlat rflat 37 90 91 12l f8

Z.80 Wt50 21.141 17.414 1 . iaA 'C.432LOther Direct CQrgea tt

TOTAL FA$31GATjOR-"$T 112.444 $ 26b.02 E 2,9%. $22.44 i 2.4a8 s Togo

v QVAL11Y WITROc
D~tect Laborg Hr 4.4it* lbo.09 114.9-0 Wa 14.8 0 .749 '174,783

Dirert b,.r Amt. $ 224 $ 52 $ 128 S S,.2 $ 101 $ 2,054
Overhead 251"' 6. WAD 11. l.,

j- .P Svbccwt ra ted Et fort

Over't im Prent+ ""21? 19 13 4
teoal 30 7I 9 75 14 283

Other Direct Charrs-.
IAL QtALt CWMrtOL $ %.1? $ 1.21t " 4, 1 24 . 234 5 4.6

Y1 0 S tFFVVT^ASSUL"t2

D irec Labor Nra. IS4.587 6 A 2, 1 . ...... l-i1.4
Direct Lat'or Amt. 418 h S I ZIP 1 1 .14 S 290 5 4.20'
Owe rhead :6 0n%# 1.31z 1.562 101 . 6

subce~aratten ffI~'r
overt ~e preftm 1)9 . 126

JTOTAL DINUIFT-.S 5 DS1l

VII 13L DIREIT 00.fl ~ SL1 c%..%1 S %i0..L.Z 1 6.A 6

I 1t A L C M$T5 0 5 1 1 1 1 S$ O U S gh " S m d S. L 6
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Prat &Whtney Aircraft [

PWA FP 66-100
Volume VI

St"MMARY FORMAT A
PHASE TI1

Level II Item 2.0 Management (DOLLAR AIOUNITS ARE IN THOUSANDS)
Controls and Product Aesarance [
(Breakdown by Fiscal Tear)

FISCAL YEAR
1967 1968 1969 1970 1971 Total

ENGINEERING 0
Direct Labor Hrs. 68,928 139,776 145,334 125,162 22,406 501,606

Direct Labor mt. $ 325 $ 674 $ 731 $ 654 $ 120 $ 2,504
Overhead 364 740 790 734 140 2,768 0
Subcontracted Effort

Overtime Premium " i0 20 22 20 3 75
Materials " 37 75 75 75 13 275
Other Direct Charges " 11 - - 215 26 6 9

TOTAL ENGINEERING " $ 749 $ 11534 $ 1,643 $ 1,509 $ 282 $ 5,717

II TESTING
Direct Labor Hrs. 320 320

Direct Labor Amt. $ 1 1
Overhead " 2 2
Subcontracted Effort "
Overtime Premium

Materials
Other Direct Charges - -

TOTAL TESTING " $ 3 $ 3

IV FABRICATION-CONSTRUCTION
Direct Labor Yrs. 1,440 1,440

Direct Labor Amt. $ 6 $ 6
Overhead C 6 6
Subcontracted Effort
Overtime Premium

Materials "
Other Direct Charges

TOTAL FABRICATION-CONST $ 12 $ 12

V QUALITY CONTROL
Direct Labor Hrs. 149 324 446 348 22 1,289

Direct Labor Amt.$ I $ I $ 2 $ 1 $ $ 5
Overhead " 1 1 2 1 5 [
Subcontracted Effort It

Overtime Premium "

Materials it

Other Direct Charges "- - -
TOTAL QUALITY CONTROL $ 2 $ 2 $ 4 $ 2 $ $ 10

TOTAL DIRECT COST $ 751 $ 1,536 $ 1,662 $ 1,511 $ 282 $ 5,742 [
VII GEN'L & ADMIN EXPENSE 64 121 15W 110 . 2 4=

TOTAL COST $--W $.LA $_ 1jz $. $___.2 _Jala

I
VI -30
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Prat & Whitroy Aircraft
PWA rP 66-100

Volume VI

SUWAY FORMAT A

PHASE III
Level II Item 3.0 Delivery (DOLLAR AMOUNTS ARE IN THOUSANDS)
and Product Support (Breakdown
by riscal Year) FISCAL YEAR

1)67 IL68 1969 1970 19;1 Total

I ENGINEERING
Direct Labor Hrs. 4,000 34,335 29,605 3,360 71,300

Direct Labor Amt. $ 20 $ 180 $ 159 $ 19 $ 378
Overhead 22 194 176 22 414
Subcontracted Effort
Dvertime Premium 1 6 5 12
Materials
Other Direct Charges 1 1 22

TOTAL ENGINEERING " $ 44 $ 384 $ 354 $ 44 $ 826

II TESTING
Direct Labor Hrs. 25,521 36,261 61,782

Direct Labor Amt. $ 103 $ 149 $ 252
Overhead 112 162 274
Subcontracted Effort
Overtime Premium 3 5 8
Materials 191 272 463
Other Direct Charges 8 1 1

TOTAL TESTING " $ 417 $ 598 $ 1,015

III TOOLING
Direct Labor Hrs. 22,320 41,003 16,838 80,161

Direct Labor Amt. $ 86 $ 159 $ 66 $ 311
Overhead 92 172 73 337
Subcontracted Effort
Overtime Premium 3 4 2 9
Materials 707 865 228 1,800
Other Direct Charges "

TOTAL TOOLING $ 888 $ 1,20C $ 369 $ 2,457

IV FABRICATIONoCONSTRUCTION
Direct Labor Hrs. 2,000 239,867 613,532 214,629 1,070,028

Direct Labor Amt. $ 7 $ 882 $ 2,306 $ 826 $ 4,021
Overhead " 8 955 2,493 908 4,364
Subcontracted Effort
Overtime Premium 27 69 25 121
Materials 73 9,038 28,551 4,112 41,774
Other Direct Charges

TOTAL FABRICATION-GONST $ 88 $10,902 $33,419 $ 5,871 $ 50,280

V QUALITY CONTROL
Direct Labor Hrs. 45 62,210 151,368 66,739 280,362

Direct Labor Amt. $ 220 $ 544 $ 244 $ 1,008
Overhead " 238 588 269 1,095
Subcontracted Effort
Overtime Premium 7 16 7 30
Materials 13 44 12 69
Other Direct Charges

TOTAL QUALITY CONTROL $ 478 $ 1,192 $ 532 $ 2,202

VI OTHER EFFORT-ASSEMBLY
Direct Labor Hrs. 1,153 5,765 151,405 256,008 25,376 439,707

Direct Labor Amt. $ 4 $ 21 $ 579 $ 999 $ 101 $ 1,704
Overhead 5 23 527 701 31 1,287
Subcontracted Effort

Overtime Premium 1 1 17 30 3 51
Materials"

Other Direct Charges 3 - -

TOTAL OTHER EFFORT-ASSY $ 9 $ 45 $ 1,159 $ 1,730 $ 135 $ 3,078

TOTAL DIRECT COST $ 97 $12,357 $37,771 $ 9,454 $ 179 $ 59,858

VII GEM'L & ADMIN EXPENSE 9 0 _ 6_ 6 4_,.1..

TOTAL COST $" $J~ a $A" $10.07~

VI- 31



SUMMARY FOLMAT A

PHASE III

o (DOLLAR AMOUNTS ARE IN THOU!

1ENG;INEEIlNG
Direct Labor Hrs. 1,606,774 153,065 40,208 181,791 97,497 68.366 55,732

Direct Labor Amt. $ 7,679 $ 796 $ 201 $ 950 $ 510 $ 346 $ 282

Overhead " 8,449 880 222 1,056 564 382 312

Subcontracted Effort "
Overtime Premium 230 24 6 29 15 10 8
Materials 79 276 6 745 1

Other Direct Chargsel sa 1 14 62 53

TOTAL EGIN G 17,025 1,976 450 $ 2,780 1,213 801 $ 655

I1 TESTINGtirect Labor Hrs. 186,338 985,461 13,530

Direct Labor Amt. $ 749 95$ 3,978 54

Overhead " 831 4,421 60

Subcontracted EffortOvertime Premium 2323 119 2

Materials 419 5,981 8,413 30

Other Direct Charges " -_ 2_
TOTAL TEST ERING 2,022 1 65,981 $17,199 $ 146

III TOOLING
Direct Labor Hrs. 377,314

Direct Labor Amt. $ 1,451
Overhead " 18,34 1

Subcontracted Effort
Overtime Premium " 44
Materials 4155803

Other Direct Charges
TOTAL TOOLING $ 8,898

IV FABRI CATI1ON - CON STRU CT IONDirect Labor Hrs. 2,115,843

Direct Labor Amt. $ 7,915
Overhead "8,725

Subcontracted Effort
Overtime Premium 237
Materials 53,710

Other Direct Charges
TOTAL FABRICATION-ONST "$ 70,587

V QUALITY O(TROL
Direct Labor Hrs. 431,319 8,726 2,921

Direct Labor Amt. $ 1,549 $ 31 $ 10

Overhead 1,709 35 12

Subcontracted Effort
Overtime Premium 46 1
Materials 214 4 1
Other Direct Charges

TOTALY LITY CONTRROL $ 3,518 $ 71 $

VI OTHER EFFORT-ASSEMBLYDirect Labor Hrs. 865,147

Direct Labor Amt. $ 1,282

Overhead 3,641

Subcontracted Effort
Overtimr Premium 699

Materals "2
Other Direct Charges

TOTAL OTHER EFFORT-ASSY $ 7,022

TtrAl DIEC 1' COST $ 17,025 $ 83,103 $8,898 $ 2,543 $ 5,981 $20,002 $ ',213 $ 801 $ 801

VII & ADIN EXPENSE Lab8r 6 __ 42 1 90 0 61

OereA d WS 3,641j s" 0m"$ 6



Pratt & Whltrwy Alirrft
PWA FP 66 -100

Volume VI
MMARY FOMAT A

PHASE IIIKINS ARE IN THOUSANDS) W C

50.

r a.

166 55,732 38,470 141,244 72,405 127,919 110,593 48,589 458,291 192,883 33,164 25,533 42,340

6 $ 282 $ 188 $ 707 $ 366 $ 649 $ 559 $ 245 $ 2,352 $ 976 $ 169 $ 129 $ 204
182 312 206 781 404 717 618 271 2,596 1,077 186 142 225

7,99110 6 21 11 20 17 7 71 29 5 4 6
20 18 102 27 1 146 66 38 30

53 18 1 17 21 21 47 54 23 4 4
$ 655 $ 418 $ 1,600 $ 816 $ 1,509 $ 1,242 $ 571 $13,210 $ 2.171 $ 402 $ 309 $ -48

13,530 309,112 138,663 212,274 121,522 307,348 241,314

$ 54 $ 1,246 $ 554 $ 843 $ 480 $ $1,248 $ 965
60 1,377 613 927 532 1,386 1,066

2 37 17 25 14 37 2930 1,830 312 478 273 1,208 691 543

$ 146 $ 4,618 $ 1,496 $ 2,273 $ 1,299 $ 1,208 $ 3,362 $ 2,603

192,229 110,982 192,242 43,733 32,632 34,792

$ 703 $ 412 $ 710 $ 163 $ 121 $ 126
782 455 786 180 134 140

21 12 21 5 4 4
7,831 878 4,664 1,204 647 1.498

$ 9,337 $71,757 $6,181 $ 1,-52 $906 $1,768

30,806 15,666 43,885 25,580 10,676 4,702

$ 110 $ S5 $ 156 $ 90 $ 38 $ 17
121 62 173 101 42 18

3 2 5 3 1 1
15 8 21 13 5 2

$ 249 $ 127 $ 355 $ 207 $ 86 $ 38

91,030 20,613 32,195 21,003 24,998 56,462

$ 341 $ 78 $ 121 $ 79 $ 94 $ 212
317 86 133 88 104 235

10 2 4 2 3 6

$ 728 $ 166 $ 258 $ 169 $ 201 $ 453

1 $ 801 $ 418 $16,532 $ 4,362 $10,576 $ 4,469 $ 1,779 $17,765 $ 7,033 $ 402 $ 309 $ 448

$..1 1 -U L .M-. $11,389 L AM $_W $,1" .....2 $..W $._. $___
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Volume VI
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Pratt&Whftny Airraf
PWA FP 66-100
Volume VI

SUMMARY FORMAT A
PHASE III

(DOLAR AjMiIS ARE IN THOUSANDS)

Old 0

Ites 3.0 Delivry and Prdct 081ov ofl ve 1 .3 a0 0 t is-

Supr -0 w41-%;:v

I GINRISIH

Direct Labor Hrs. 50.080 10,020 11.200 No Direct Ho Direct

Direct Labor PAt. $ 263 S 53 $62 Cost Costj

Subcontracted Effort Included Included
Overtime Premium ' 8 2 2 Inn

O~ther Direct Charges .,.*.
TOTAL ENGINEERING $556 $ 123 $ 147 Overhead Overhead

11 TESTING
Direct Labor Mrs. 53.724 8.058

Direct Labor At $ 218 $ 34
Ovearhead 236 38
Subcontracted Effort

Oaeri l 403 60
Other Direct Charges '. ---A

TOTAL TEST ING Bo $8 135

III TOOLING
Direct Labor Mrs. 77,161 3,000

Dirct Labor PAffi. $ 299 $ 12
Overhead 323 14
Subcontracted Effort
Overtime Premium 9
Noteri Is '1,116 25 579
Other Direct Charges

TOTAL TOOLINC $1,821 51 5i9

IV FAMaICATIaIN*LWSTEUCtI0N

Direct Labor Mrs 949.082 11,541 83,079 26,320

Direct Labo'r PAt. S 3L5s5 $ 42 S 321 $ 103L
Overhead 3.845 46 357 116t Subconitracted Effort

O1ertIse Premlium 107 1 10 3

aterials 31,9S9 219 3.5%L
Other Direct Charges

TOTAL FAMUCATION-CONST $4%,4t6 $306 $4,.184 $ 222

V QUALITY DTW.L
Direct Labo'r r. 240.000 255 28,107 12,000

Direct Labor At. S 860 S I $ 103 $ ~
Overhead 9)e 1 114 50
Sbcontrate'i tfort
Overtime Premium 2b I

Materials is 14
Other Direct Charles -

MOAL QUAITY OWJTSOL $1.971 2 $24 9

K VT -36E
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mI Pratt & Whktne Aircraft
PWA FP 66-100-! Volume VI

TABULATION FOR 
FORMAT B

LEVEL II - JTFl7A-21 ENGINE
ENGINEERING IABOR HOURS

PHASE III
(STRAIGHT TIME HOURS)

Calendar
Year Ouarte Item 1.0 I Total

1 1967 1 237,422 32,397 269,819
2 240,130 32,397 272,527
3 242,835 32,397 275,232
4 245.543 32.397 277.940

965,930 129,588 1,095,518

1968 1 247,348 33,298 1,316 281,962
2 250,358 33,298 2,444 286,100
3 253,362 33,298 6,564 293,224
4 256,372 33.298 7.760 227430

1,007,440 133,192 18,084 1,158,716

1969 1 249,642 33,546 8,720 291,908
i 2 241,082 36,470 9,231 286,783

3 232,806 33,546 11,064 277,416
4202922 33j54 11,200 254.66_

933,452 137,108 40,215 1,110,775

1970 1 171,154 25,279 2,557 198,990

2 128,815 25,279 3,008 157,102
3 78.383 21,061 3,158 102,602

378,352 71,619 8,723 458,694

Total 471.507

VI -47

imom



Pratt Whitney Aircraft
PWA FP 66-100

Volume VI

100.

280

260

24_C-P-

22

w 140

0

60

40

20

0 67 68 69 70 71

FORAT B, LEVEL 11, PHASE III ENGINEERING LABOR HOURS
(1.0 CtXU'IONENT DEVELOL"MENT) 620

FD 17768

Vl-48



Praft& W'hitry Aircraft
PWA FP 66-100

Volume VI

EL

[ 40

UJ

L2

40

125

La
H>

*< 2(0

L
b7 68 69 70 71

W(3R.IA'I P. IF.VEL 11, PIiASF 11 ENC]NEERIX LAi3OR kROtRS
(2.0 Y('i 2' DE\ ELOt .TNTI 662508

FD 17767

VI-49



Prat aw tny Aircraft
PWA FP 66-100
Volume V1

12

11

10

t8.

II• 7

4

I

0 [
67 68 69 70 71

FORMAT B, LEVEL II, PHASE III EGINEERING LABOR HOURiS
(3.0 DESIGN SUPt'ORT &ND INWEGRATIO,4) 662508

FD 17766 L

V'I-50 L



Prat & Whf1tny Aircraft
PWA FP 66-100i Volume VI

TABULATION FOR FORMAT 
C

LEVEL I - JTFI7A-21 ENGINE
ENGINEERING LABOR

PHASE III
(DOLLAR AMOUNTS ARE IN THOUSANDS)

N Calendar Cumulative Cumulative
r Ouarter Hours Hours Amout Amount3 1967 1 287,040 287,040 $ 1,343 $ 1,343

2 289,921 576,961 1,358 2,701
3 292,799 869,760 1,371 4,0721 4 295,680 1,165,440 1.38 5,457

1,165,440 $ 5,457

1968 1 299,960 1,465,400 $ 1,467 $ 6,924
2 304,362 1,769,762 1,489 8,4133 311,941 2,081,703 1,528 9,941
4 3 2,398,118 1 11,4921 1,232,678 $ 6,035

1969 1 310,542 2,708,660 $ 1,589 $13,081
2 305,088 3,013,748 1,563 14,6443 295,124 3,308,872 1,515 16,1594 270,924 3,579,796 .39 17,553

1,181,678 $ 6,061

1970 1 211,692 3,791,488 $ 1,142 $18,695
2 167,130 3,958,618 902 19,597
3 109,152 4,067,770 - 20,190

487,974 $ 2,637

Total Phase Il7

V

I

I
I
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Pratt & Whitney Aircraft
PWA F1' 66-100

Volume VI

TABULATION FOR FORMAT C

LEVEL I - JTFI7A-21 ENGINE

TEST LABOR
PHASE III

(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative Cumulative

SYear Ouarter Hours Hours Amout Aunt

1967 1 87,500 87,500 $ 333 $ 333

2 104,175 191,675 397 730

3 120.825 312,500 460 1,190

4 1..L! 452,734 534 1,724

452,734 $ 1,724

1968 1 178,000 630,734 $ 701 $ 2,425

2 182,600 813,334 720 3,145

3 190,730 1,004,064 751 3,896

1 189.820 1,193,884 7 4,644

741,150 $ 2,920

1969 1 194,536 1,388,420 $ 794 $ 5,438

2 205,452 1,593,872 838 6,276

3 209,481 1,803,353 855 7,131

4 28,811 2,012,164 85 7,983

818,280 $ 3,339

1970 1 199,964 2,212,128 $ 844 $ 8,827

2 200,636 2,412,764 847 9,674

3 164,900 2,577,664 61 0,370

565,500 $ ',387

&9

Total Phase III5$710,34

I5 V1-53
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Prat &Whftney Aircraft
PWA FP 66-100

Volume VI

I TABULATION FOR FORMAT C

LEVEL I - JTF17A-21 ENGINE
TOTAL LABOR
PHASE III

(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative Cumulative

Year Ouarter H g Hours Amount Amo

1 1967 1 625,248 625,248 $ 2,575 $ 2,575

2 742,827 1,368,075 3,003 5,578

3 771,071 2,139,146 3,111 8,689

4 804,619 2,943,765 3,239 11,928

2,943,765 $11,928

1968 1 914,781 3,858,546 $ 3,778 $15,706

2 1,024,014 4,882,560 4,185 19,891

3 1,052,074 5,934,634 4,304 24,195

4 1,.070,104 7,004,738 4 28,572

4,060,973 $16,644

1 1969 1 1,121,997 8,126,735 $ 4,731 $33,303

2 1,167,564 9,294,299 4,903 38,206

3 1,116,897 10,411,196 4,703 42,909

4 953.065 11,364,261 4,051 46,960

4,359,523 $18,388L
1970 1 769,330 12,133,591 $ 3,394 $50,354

2 666,521 12,800,112 2,929 53,283

3 50A.107 13,304,219 2.196 55,479

1,939,958 $ 8,519

Total Phase III 13.304M-9

I I 
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I RATE SUPPORT DETAILS FOR FORMAT D
FLORIDA RESEARCH AND DEVELOPMENT CENTER

Actual DCAA Approved 97*

Experience For Forward Pricing 1964-19651~2 1964 Z IA 29f& _9LW j9I8 E96 c90 lao.

Project Engineering $4.00 $4.29 $4.48 $4.68 $4.89 $5.11 $5.33 $5.56 4.47.

Design Engineering 3.81 4.03 4.20 4.38 4.56 4.75 4.95 5.16 4.2

Test 3.29 3.44 3.56 3.68 3.81 3.94 4.08 4.22 3.5

Tooling 3.44 3.55 3.62 3.69 3.76 3.84 3.92 4.00 2.07.

Construction 3.11 3.23 3.34 3.45 3.57 3.69 3.82 3.95 3.47.

Quality 3.19 3.26 3.33 3.40 3.47 3.55 3.63 3.71 2.2

Assembly 3.08 3.19 3.31 3.44 3.57 3.71 3.85 4.00 3.8

i .

EAST HARTFORD PRODUCTION
BASE STANDARD DIRECT LABOR RATES

January 1963 to November 1963 $2.47

j December 1963 to November 1964 2.60

December 1964 to December 1965 2.68

[1 December 1965 to November 1966 2.77

December 1966 to November 1967 2.86

V
I
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OVERHEAD AND GENERAL AND ADMINISTRATIVE 
RATES

A detailed history by account and the associated forecasts through
the period covering Phase III were submitted on August 1, 1966, to the
Defense Contract Audit Agency and the Federal Aviation Agency in accord-
ance with the Request for Proposal (June 30, 1966).

The rates generated on August 1, 1966, have been used throughout
our cost estimates for Phases III, IV, and V. As a result, those sup-

porting details are omitted from this submi.ssion in the interest of
brevity.

In addition, the account descriptions for both Florida and East
Hart:ford overhead pools are unchanged from our December Cost Baseline
submission and are, therefore, not duplicated at this time.

It will be noted that althoug the overhead rates proposed and
documentcd on August 1, 1966, have been rigidly aehered to for pricing
purposes, subsequent business forecasts for the Florida Research and
Development Center have affected our anticipated level of business and
related manpower, and these more recent forecasts have been used in the
discussions and related exhibits dealing with Florida "Resources"
(Report J).
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SUMIARY FORMAT A

PHASE IV

(DOLLAR AMOUNTS ARE IN THOUSANDS)

Delivery and JTFI7A21

Level I Prout4UL-SunnR 2hviegua Toa

I ENGINEERING
Direc t Labor Hre. 135.200 4.364,506 4,499,706

Direct Labor Amt. $ 661 9 20,W7 S 21,29S

Overhead 741 23,114 23,855

Subcontracted Effort

Overtime Premium " 20 618 638

Materials 1,395 1,395

Other Direct Charges " 1
TOTAL ENGINEERING $ 1,564 ..- t6,576

II TESTING

Direct Labor Hre. 42,976 2,622.559 2.665,535

Direct Labor Amt. $ 164 $ 9,992 $ 10,156

Overhead " 183 11.191 i1,374

Subcontracted Efiort
Overtime Premium 5 300 305
Materials 322 19,604 19,926

Other Direct Charges " . . 71 . 8. lh

TOTAL TESTING " $ 687 $ 41,858 $ 42,545

III TOOLING
Direct Labor Hrs. 11,400 264.184 275,584

Direct Labor Amt. 43 $ 993 $ 1,036

Overhead 48 1,113 1.161

Subcontracted Effort
Overtime Premium 1 30 31
Materials " 95 3,973 4,068

Other Direct Charges -

TOTAL TOOLING $ 187 $ 6,109 $ 6,296

IV FABRICATION- CONSTRUCTION

Direct Labor Hre. 446,856 2,808,968 3,255,824

Direct Labor Amt. $ 1,596 $ 10,028 $ 11,624

Overhead " 1,787 11,231 13,018

Subcontracted Effort
Overtime Premium 47 301 348

Materials 14,329 72,750 87,079

Other Direct Charges -

TOTAL FABRICATIONCONST " $17,759 $ 94,310 $ 112,069UV QUALITY CONTROL
Direct Labor lre. 175,990 ,73.,71 049,765

Direct Labor Amt. $ 610 $ 2,3M 2,948

Overhead 64 2,619 3,303

Subcontracted Effirt

Overtime Premnium " 19 70 89

MAterials " 57 322 379

Other Direct Chargee

TOTAL QUALITY CONTROL $ 1,370 5,3o9 671T
A VI OTHER EFFORT-ASSEMBLY

Direct Labor Hrs. 727,682 1,575,992 2,303,674

Direct Labor mt. $ 2,598 $ 5,626 $ 8,224

Cverhead 1,548 6.301 7,849

L S.ubcontracted Effort "
Dw¢rt ime Premium 78 169 247

gaterials
Other Direct Charges

VOTAL C 'ER EZPORT-ASSY " $4,224 $ 12,096 $ 16,320

TOTAL DlRri7T COST $25,791 $ 206,734 4 232,525

VtI OrWI, & ADW.00 EXENSE 2.5 01U ,6.5 6j 19.,691kflTOTkAL MOST Q M12 1 2.41 JZ "

VIII IAW8* A VERN3A2 RATES

0 itoer to Section VI, Format D (Labor Rates) and Section IX (Overhead hstee).
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PRASE IV

(DOLLAR AMOYNTS ARE IN THOUSANDS)

1.0 2.0 3,o I I
Engine and Management Controls beliverl and

Level It Comooent Dyelomnt and Product Asu Zroduct SUitort 3

I ENGINEERING
Direct Labor Mrs. 3.802,576 561,928 135,200 4,499,706

Direct Labor Amt. $ 17,982 $ 2,655 $ 661 $ 21,2q8
Overhead " 20,140 2,974 741 23,855
Subcontracted Effort
Overtime Premium 539 79 20 638 U,
Materials 1,120 275 1,395
Other Direct Charges " 1.,151 97 142139

TOTAL ENGINEEING $ 40,932 $ 6,080 $ 1,564 $ 48,576

IT TESTING
Direct Labor Nrs. 2,622,559 42,976 2,665,535

Direct Labor Amt. $ 9,992 $ 164 $ 10,156

Overhead 11,191 183 11,374
Subcontracted Effort
Overtime Premium 300 5 305

Materials 19,604 322 19,926
Other Direct Charges 771 137%

TOTAL TESTING " $ 41,858 $ 687 $ 42,545

III TOOLING
Direct Labor Nrs. 264,184 11,400 275,584

Direct Labor Aut. $ 993 $ 43 $ 1,036

Subcontracted Effort "

Overtime Premium 30 1 31
Materials 3,973 95 4,068
Other Direct Charges

TOTAL TOOLING $ 6,109 $ 187 5 6,296

IV FAUICATION-ODNSTRUCTIQ4
Direct Labor Mrs. 2,80b,968 446,856 3,255,824

Direct Labor Amt. $10,028 $ 1,596 S11,624 HOverhead 11,231 1,787 13,018
Subcontracted Effort
Overtime Premium 301 47 348
Materials " 72,750 14,329 87,079
Other Direct Charges 

-TOTAL FABRICATION-CONST $ 94,310 $17,759 $ 112,069

V QUALITY CONTROL
Direct Labor Nrs. 672,359 1,416 175,990 849,765

Direct ,Labor Amt. $ 2,333 $ 5 $ 610 $ 2,948
Overhead 2,613 6 684 3,303
Subcontracted Effort
Overtime Premium 70 19 89
Mterials 322 57 379
Other Direct Charges "

TOTAL QUALITY CONTROL " $5,338 $ $ 1,370 $ 6,719

VI OTHER EFPORTASSEKMLY
Direct Labor Nrs. 1,575,992 727,682 2,303,674

Direct Labor Amt. 5,626 $ 2,598 8 6,224
Overhead " 6,301 1,548 7,849
Subcontracted Effort
Oaertial Premium 169 is 241
Oteriale P i
Other Direct Charges

TOTAL OTHER EFFORT-ASSY $ 12,09b $ 4,224 $ 16,320

TOTAL DIRECT COST $ 200,643 $ 6,091 $25,791 $ 232,525 B E
VII (XN'L & ADMIN LXPWNSE 17-15 2 2 1.!69

TOTAL COST $ a 27.7A t 252.21

VI-70

II



SUMMARY FORMAT A

PHASE IV
(DOLLAR AMOUNTS ARt IN THOUSANDS)

0 - UC C: - 0
Level III Breekdown of Level i: c j , w .

I ENGINEERING
Direct Labor Hrs. 1,480,944 206,286 44,273 208,596 151,497 90,540 68,093 39,911 154,228

Direct Labor Amt. $ 6,764 $ 1,008 $ 211 $ 1,020 $ 741 $ 434 $ 327 $ 187 $ 736

Oveheed 7,575 1,130 236 1,142 830 487 367 209 824

Subcontracted Zffort
Overtime Premium ' 203 30 6 31 22 13 10 6 22
Materials " 68 153 7 318 1 24
Other Direct Charge 54.8-- 15 .. so 61 1 69

TOTAL ENGINEERING " $ 15,158 $ 2,321 475 $ 2,511 $ 1,758 $ 1,015 $ 765 $ 420 $ 1,675

II TESTING
Direct Labor qra. 194,264 1,450,521 13,374 232,688

Direct Labor Amt. $ 740 $ 5,526 $ 51 $ 887
Overhead 829 6,190 57 993
Subcontracted Effort "
Overtime "remium 22 166 2 27
Materials 4 437 16,554 30 523
Other Direct Charges 673 9

TOTAL TESTING " $ 2,028 $ 29,109 $ 140 $ 2,528

III TOOLING
Direct Labor Mrs. 264,184

Direct Labor Amt. $ 993
Overhead 1,113
Subcontracted Effort
Overtime Premium 30
Materials 3,973
Other Direct Charges "

TOTAL TOOLING " $6,109

IV FAIAICATION-C(NSTRUCTION
Direct Labor Ere. 2,435,679 92,426

Direct Labor Act. $ 8,695 $ 330
Overhead " 9.739 369
Subcontracted Effort
Overtime Premium 261 10
Materials 63,082 3,932
Other Direct Cher$es 4

TOTAL FABRICATION-OOfST " $ 81,777 $ 4,641

V QUALITY CONTROL
Direct Labor Nru. 369,059 11,513 3,57 20,629

Direct Labor Amt. $ 1,975 $ 40 $ 13 * 72
Overhead 2,211 45 is so
Subcontracted Effort "
Overtime Premium 60 1 2
Material* 272 6 2 10
Other Direct Charie,

TOTAL QUALITY CONTROL 5 4.3W #92 $ 30 M16

VI OTUl3 UIPtT-ASEItY
Direct Labor Itra. 1,358,183 76.235

Direct Labor Amt. $ 4,849 $ 272
Overhead " 5,431 303
Subcontracted Effort "

Overtime Premium 145 a
Materials
3ther Direct Charges

TOTAL OTI I11I0-ASSY " $ 10,425 $ 383

TOUL DIIECT (OST $ 1,138 8 99041 $ 6,109 $ 2,393 S 31.60 $ 1,.758 1.013 $ 905 s 420 9.$9

VII 21L &A.UN 3143 __La 2,468 222 .2M ... 4 W .. ilia

TOTAL 00ff LJ h U I a .IW S.M S %L.A saa 2S hM



Pratt & Whitney Aircraft
PWA FP 66-100

Volume VI

SEUMY FOIWAT A
?"ASt IV 1(n L U It M U Nts tE IN T hO SJSA S) 0 k

0. 0 50I-

CO 2 Ct

1540 68093 39,911 154,228 85.001 151,721 130,448 50,828 601,351 229.674 39,940 29,389 39,858

434 327 $ 187 $ 736 $ 408 $ 731 $ 627 $ 244 $2,922 $1,104 $ 193 $ 141 $ 184
407 367 209 824 457 819 702 273 3,273 1,236 216 158 206

13 10 6 22 12 22 19 7 88 33 6 4 5
1 24 21 131 33 1 192 83 50 38

&A 61 is 69 17 20 45 52 22 3 12
.015 $ 765 $ 420 $ 1,675 $ 915 $ 1,723 $ 1,401 $ 570 $ 6.527 $ 2.478 $ 468 $ 345 $ 407

13,374 232.688 135.199 56,056 54,662 387.229 98,566

* 51 $ 887 $ 515 $ 214 $ 208 $ $ 1,476 $ 375
57 993 577 239 233 1,652 421

2 27 16 6 6 4 11
30 523 304 126 124 413 871 222

$ 140 $ 2,528 $ 1.412 $ 585 $571 413 $4,043 $ 1,029

92.426 83,692 126.173 35,052 28,481 7.465

$ 330 $ 299 $ 450 $ 125 $ 102 $ 27
369 335 504 140 114 30

10 9 14 4 3
3,932 659 2,953 ;,016 587 521

$ 4,641 $1,302 $73,921 $ 1,285 $ 806 $ 578

20,629 10,490 29,386 17,129 7 18 3,141

* 72 $ 36 $ 102 $ 59 $ 25 $ 11
s0 41 114 67 28 12

2 1 3 2 1
to 5 14 a 3 a

j -164 $ 63 $ 233 $ 136 i -57 $ as

76.235 19,602 28,315 19,602 23,958 50,097

$ 212 $ 70 S 101 10 $ 65 a 179
305 78 113 76 % 200

a 2 3 2 3 6

i$ 58 S 1 50 $ 217 1 $ 164 $ 35

1.015 $ 905 S 420 $ 9,593 3.662 5 6,679 $ 3,543 $ 903 $11,617 S 4,495 S 468 $ 345 S 407

1 _6 A20 331 571 _ _4 M AM_03

Vl-71
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Volume VI

SUMMHARY FOReMAT Ai

PHASE IV
(DOLLAR AMOUNTS ARE IN THOUSANDS)

V[
o . t+ . . a ..

Supot-- I-- * e

I ENGININGDirect Labor .. 135,200 No Direct No Direct

Direct Labor &Mt. $ 661 Cost " Cost -
Overhead " 741

Subcontracted Effort " Included Included

Overtime Premium "20 f
Otheo r iet ChargeSs 2

Materialn In In

TOTAL ENUING " $ 1,564 Overhead Overhead

11 TESTING [

Direct Labor Hrs. 42,976 No

Direct Labor MAt. $ 164

Overhead 183

Subcontracted Effort I I

Overtime Premium "2

Materials " 322
Other Direct Charges "

TOTAL TESTING ", 687 O

II1 TOOLING

Direct Labor Mre. 11,400

Direct Labor MAt. $ 43

Overhead 148

Subcontracted Effort

Overtime Premium 1
hateriala 95
Other Direct Charges " a

TOTAL TOOLING $187

IV VAUSI CATIOti°OONSTIUC
TIONDirect Labor irs. 331.016 115,40

Direct Labor MAt. 1,1S2 $ 414

Overhead 1,324 443

Subcontracted Effort
Overtime Premium 35 12
Materials 91539

Other Direct Charges 
1,

TOTAL F AMICATION-OON ST " 816.670 $ 68

Direct Labor Hrs. 111.990 14.000

Direct Labor At. $ 381 1 42

Overhead 11435 249

Subcontracted Effort

Overtime Premium 12 7 1

Ma~terials 1".33

t Other Direct Charges - 1.
TOTAL QIALITI G O t " 62 816,8 S 471

D L
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Pratt & Whitney Aircraft
PWA FP 66-100

Volume VI
SUMMARY FORMAT A (CONTINUED)

PHASE IV
(DOLLAR AMOUNTS ARE IN THOUSANDS)

0

> J4J 0

Level III Breakdown of Level II W .0 C .% I 0 W r_ "4 00 00 0 10 4- .
Item 3.0 Delivery and Product o0 o W o 0 M o41 C 0 M 0 z• 0. • > • . ,

=  
• d . $4 • 4 C

Support en c' M 0 go 4c en z n E 4 W

VI OTHER EFFORT-ASSEMBLY
Direct Labor Hrs. 66,198 195,200 466,284

Direct Labor Amt. 236 $ 697 $ 1,665
Overhead " 265 780 503 *
Subcontracted Effort "

Overtime Premium " 7 21 50
Materials "
Other Direct Charges "

TOTAL OTHER EFFORT-ASSY " $ 508 1,498 $ 2,218

TOTAL DIRECT COST $18,270 $ 3,739 $ 3,782

L VII GEN'L & ADMIN EXPENSE 1.562  319 13..Jr2

TOTAL COST $19.b3 $_." $.Id"I
* The labor shown under Item 3.07, Engine Test and Evaluation-Flight, for the

category Other Effort is for assembly personnel in the field to support theI aircraft certification flight test program. This effort will be expended
at the airframe contractor's plant, flight test site, or other required sup-
porting facilities. These field personnel will bear an estimated 18.4%
fringe benefit charge applicable to the direct labor cost and a 10% handling
charge on the total of their direct labor and fringe benefits in lieu of the
Engineering Overhead.

I* The total direct cost shown for Item 3.07, Engine Test and Evaluation-Flight,
for the category Other Effort is considered Field Personnel Expense and
excluded in the application of the General and Administrative Expense Rate.iI

!
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TABULATION FOR FORMAT B
LEVEL II - JTFL7A-21 ENGINE

ENGINEERING LABOR HOURS
PHASE IV

(STRAIGHT TIME HOURS)
Calendar [

Quarter Item I. Item 2 . otal

1969 3 4,440 1,200 5,640 "
4 39.40 1.200 40.608

43,848 2,400 46,248

1970 1 60,518 16,295 76,813 1.
2 102,856 16,296 119,152
3 157,506 16,296 752 174,554

4 256,952 16296 412 2Z7.760
577,832 65,183 5,264 648,279

1971 1 230,429 34,200 9,024 273,653
2 230,428 34,201 9,024 273,653
3 230,428 34,201 9,024 273,653
4 230.426 34.202 9.024 2731652

921,711 136,804 36,096 1,094,6111

1972 1 221,811 34,200 9,024 265,035
2 221,810 34,201 9,024 265,035 I.
3 221,810 34,201 9,024 265,035
4 .80 .20 9 2

887,240 136,804 36,096 1,060,140

1973 1 213,193 34,200 9,024 256,417
2 213,192 34,201 9,024 256,417
3 213,192 34,201 9,024 256,417
4 2±111 '14,22 9.02 25641

852,768 136,804 36,096 1,025,668

1974 190,914 33,479 9,024 233,417
2 ,121678 4,512 12u

291,026 50,217 13,536 354,779

Total SUL".&2 ULM2I 127.038

V-
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TABULATION FOR FORMAT C o

LEVEL I - JTFI7A-21 kNGINE
ENGINEERING LABOR

PHASE IV
(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative Cumulative

_ _UQ Hours JoL_ Aa= Maount

1969 3 6,000 6,000 $ 29 $ 29
4 43.20 49,200 20 229

49,200 $ 229

1970 1 81,716 130,916 $ 380 $ 609
2 126,758 257,674 593 1,202
3 185,696 443,370 872 2,074
4 295.48 738,858 1 3,471

689,658 $ 3,242

1971 1 291,120 1,029,978 $ 1,378 $ 4,849
2 291,120 1,321,098 1,378 6,227
3 291,120 1,612,218 1,378 7,605
4 291.120 1,903,338 1,378 8,983

1,164,480 $ 5,512

1972 1 281,952 2,185,290 $ 1,337 $10,320
2 281,952 2,467,242 1,336 11,656
3 281,952 2,749,194 1,336 12,992
4 291,952 3,031,146 1,337 14,329

1,127,808 $ 5,346

1973 1 272,784 3,303,930 $ 1,294 $15,623
2 272,784 3,576,714 1,295 16,918
3 272,784 3,849,498 1,295 18,213
4 272,784 4,122,282 1.29 19,507

1,091,136 $ 5,178

1974 1 248,316 4,370,598 $ 1,178 $20,685
2 129,10i 4,499,706 61 21,298

377,424 $ 1,791

Total Phase IV
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TABULATION FOR FORMAT C I
LEVEL 1 - JTF17A-21 ENGINE

TEST LABOR
PHASE IV

(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative Cumulative
YeA Ouarter Hours Amount Amouint

1969 3i 4

1970 1
2 I
3 36,240 36,240 $ 138 $ 138
4 199.977 236,217 762 900

236,217 $ 900

1971 1 195,495 431,712 $ 745 $ 1,645
2 194,824 626,536 742 2,387
3 193,479 820,015 737 3,124
4 194.817 1,014,832 7 3,867

778,615 $ 2,967
4.

1972 1 183,000 1,197,832 $ 697 $ 4,564
2 179,000 1,376,832 682 5,246
3 178,571 1,555,403 680 5,926
4 178,010 1,733,413 67 6,604

718,581 $ 2,737

1973 1 177,279 1,910,692 $ 676 $ 7.280
2 173,279 2,083,971 660 7,940
3 171,934 2,255,905 655 8,595
4 171.279 2,427,184 6 9,248

693,771 $ 2,644

1974 1 160,028 2,587,212 $ 609 $ 9,857
2 78,323 2,665,535 2 10,156

238,351 $ 908 I"

Total Phase IV 2$10.1"

L
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TABULATION FOR FORMAT C
LEVEL 1 - JTF17A-21 ENGINE

TOTAL LABOR
PHASE IV

(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative Cumulative

.SLL Ouartr Hours Hours Amount Amount

1969 3 14,659 14,659 $ 60 $ 60

4 101.940 116,599 4 469

116,599 $ 469

1970 1 177,187 293,786 $ 721 $1,190

2 283,160 576,946 1,151 2,341

3 467,908 1,044,854 1,887 4,228

4 997,210 2,042,064 3 8,175

1,925,465 $7,706

1971 1 998,893 3,040,957 $3,949 $12,124 I.
2 967,839 4,008,796 3,839 15,963

3 953,699 4,962,495 3,788 19,751

4 931.170 5,893,665 3.708 23,459 I
3,851,601 $15,284

1972 1 879,513 6,773,178 $ 3,513 $26,972

2 863,203 7,636,381 3,453 30,425

3 888,641 8,525,022 3,543 33,968

4 879.244 9,404,266 3.509 37,477

3,510,601 $14,018

1973 1 839,261 10,243,527 $ 3,357 $40,834

2 835,260 11,078,787 3,341 44,175

3 830,187 11,908,974 3,323 47,498

4 823.671 12,732,645 3.300 50,798
3,328,379 $13,321

1974 1 750,630 13,483,275 $ 3,008 $53,806

2 366,81- 13,850,088 1.480 55,286

1,117,443 $ 4,488
It.

Total Phase IV I..

[
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SUMMARY FORMAT A
PHASE V

POST AIRCRAFT (RTIFICATION
SUSTAINING ENGINEERING

Level 11 (DOLLAR AOUNTS ARE IN THOUSANDS)

I ENGINLIklNG

Direct Labor Mrs. 4,208,720

Direct Labor Amt. $ 19.955
Overhead 22,350
Subcontracted Effort
Overtime Premium 599
aterials 1,245
Other Direct Charges "

TOTAL ENGINEERING $ 45.463

1I TESTING

Direct Labor Mrs. 2,246,381

Direct Labor Amt. $ 8,559
Overhead 9.586
Subcontracted Effort
Overtime Premium " 257
Materials 14.897
Other Direct Charges

TOTAL TESTING $ 33.904

III TOOLING
Direct Labor Mrs. 188,100

Direct Labor Amt. $ 708
Overhead " 792
Subcontracted Effort
Overtime Premium " 21
Materials 2,829
Other Direct ChargesTOTAL TOOLING " $ 4,350

IV TAMI CATION-CONSTRUCT 100
Direct Labor Mrs. 2,000.006

Direct Labor Amt. $ 7,140
Overhead 7,991
Subcontracted Effort
Overtime Premium 214
Materials 51.7T
Other Direct Charges

TOTAL FAURICATIONtORST $ 67,149

V QUAITY Cmfif01[Drect Labor Mrs, 521,499

Direct Labor Amt. $ 1.S09
Overhead 2.027
Subcontracted Effort
Overtime Premium
Materials 250
Other Direct ChOTgeS "

TOTAL QUALITY CONTRL $ 4.140

VI OTW 111POIT-ASSAMLY
Direct Labor Mrs. 1.4•,52a

Direct Labor Amt. $ 5 2lR
Overhe4d 5,S8
Subtoat retted Eflort
Ovrtiew Premium I %
Mterials

Other Direct Charltes
TOTAL 0"M IPPVRT-ASSV S 11,215

TOTAL DIRECT COST 1 16.2246

VII CW'L 4A 1.0110 If.NzSaT

TOTAL ODST

VIII LAOR MID OVRUIEAD RATES
Refer to Section VI, Formet D (Labor atee) ad

Sect t, IX (Overheaj Rates).
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TABULATION FOR FORMAT C
LEVEL II - POST AIRCRAFT CERTIFICATION

SUSTAINING ENGINEERING
ENGINEERING LABOR

PHASE V
(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative Cumulative
XAr OuaLrte Hours lrLa Amun Aumount

1974 2 121,008 121,008 $ 574 $ 574
3 242,016 363,024 1,147 1,721
4 242,016 605,040 1,147 2,868

605,040 $ 2,868

1975 1 223,680 828,720 $ 1,063 3,931
2 223,680 1,052,400 1,063 4,994
3 223,680 1,276,080 1,064 6,058
4 223680 1,499,760 1,06A 7,122

894,720 $ 4,254

1976 1 215,680 1,715,440 $ 1,024 8,146
2 211,680 1,927,120 1,005 9,151
3 211,680 2,138,800 1,005 10,156
4 207.68 2,346,480 11,141

846,720 $ 4,019

1977 1 203,680 2,550,160 $ 966 12,107 -

2 199,680 2,749,840 946 13,053
3 199,680 2,949,520 946 13,999
4 195.680 3,145,200 2 14,926

798,720 $ 3,785

1978 1 187,680 3,332,880 $ 887 15,813
2 187,680 3,520,560 887 16,700

187,680 3,708,240 888 17,588
4 187.680 3,895,920 8 18,476

750,720 $ 3,550

1979 1 187,680 4,083,600 $ 887 19,363
2 125,120 4,208,720 5 19,955

312,800 $ 1,479

Total Phase IV $19.955

L
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TABULATION FOR FORMAT C
LEVEL II - POST AIRCRAFT CERTIFICATION

SUSTAINING ENGINEERING
TEST LABOR

PHASE V
(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative Cumulative
Year .QMA.LC Hours Hours Amount Amount

1974 2 78,347 78,347 $ 299 $ 299 1.
3 157,895 236,242 601 900
4 157.§95 394,137 602 1,502

394,137 $1,502

1975 1 142,500 536,637 $ 543 2,045
2 138,500 675,137 528 2,573
3 133,666 808,803 509 3,082
4 129.00 937,803 491 3,573

543,666 $2,071 L
1976 1 122,700 1,060,503 $ 468 4,041

2 115,760 1,176,263 441 4,482
3 109,766 1,286,029 418 4,900
4 1 1,391,529 402 5,302

453,726 $1,729

1977 1 90,736 1,482,265 $ 345 5,647 I"
2 90,736 1,573,001 346 5,993
3 90,735 1,663,736 346 6,339
4 90.500 1,754,236 345 6,684

362,707 $1,382

1978 1 87,335 1,841,571 $ 333 7,017
2 87,335 1,928,906 333 7,350
3 87,330 2,016,236 332 7,682
4 86.667 2,102,903 330 8,012

348,667 $1,328[-

1979 1 86,088 2,188,991 $ 328 8,340
2 57,3 2,246,381 212 8,559 [

143,478 $ 547

Total Phase V
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PWA FP 66-100
Volume VI

TABULATION FOR FORMAT C
LEVEL II - POST AIRCRAFT CERTIFICATION

SUSTAINING ENGINEERING
TOTAL LABOR

PHASE V
(DOLLAR AMOUNTS ARE IN THOUSANDS)

Calendar Cumulative
Yorter Hours urj Amount A

1974 2 343,800 343,800 $ 1,387 $ 1,387
3 688,640 1,032,440 2,778 4,165
4 688,640 1,721,080 2.77 6,944

1,721,080 $ 6,944 I.
1975 1 645,978 2,367,058 $ 2,604 $ 9,548

2 637,047 3,004,105 2,571 12,119
3 611,922 3,616,027 2,481 14,600
4 6 4,218,357 2,445 17,045

2,497,277 $10,101

1976 1 569,648 4,788,005 $ 2,316 $19,361
2 555,686 5,343,691 2,260 21,621
3 531,310 5,875,001 2,172 23,793
4 5 6,395,036 2,125 25,918 I

2,176,679 $ 8,873

1977 1 498,339 6,893,375 $ 2,039 $27,957
2 491,407 7,384,782 2,009 29,966
3 488,474 7,873,256 1,998 31,964
4 481,315 8,354,571 1,967 33,931

1,959,535 $ 8,013

1978 1 442,738 8,797,309 $ 1,818 $35,749
2 430,686 9,227,995 1,776 37,525 L
3 418,629 9,646,624 1,733 39,258
4 4 10,052,540 1,687 40,945

1,697,969 $ 7,014 1
1979 1 356,394 10,408,934 $ 1,510 $42,455

2 217,292 10,626,226 934 43,389
573,686 $ 2,444

Total Phase V -

L
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Volume VI

j DEVELOPMENT OF PRODUCTION ENGINE DIRECT COST ESTIMATES

The production engine cost estimate, as presented on the following
pages, was developed through tile joint efforts of the Design Value En-
gineering group and the Manufacturing and Purchasing Departments. The
Design Value Engineering group coordinated the estimating effort with
production engine cost estimate was based on the production engine con-

figuration as described in Volume III.

Approximately 580 parts plus engine assembly and test were selected
to form a basis for the cost estimate. (See Estimated Standard Material
and Labor Costs, Schedule A.) The parts involved in the cost estimateI were sourced to either the production shop or purcha,'ing in accordance
with current Pratt & Whitney Aircraft production sourcing practice. The
backup detail used in collecting and recording the cost estimates isI available for audit at the Florida Research and Development Center.

Prints of those parts which were to be purchased and required raw A
material to be purchased were supplied to the Purchasing Department.
Price quotations for each item were obtained in production quantities
from one to three vendors where time permitted. These quotations were
requested on the basis of advanced fabrication techniques consistent
with projected SST delivery schedules.

Labor quotations on parts and assemblies sourced to the Manufac-
turing Department's production shop were obtained from thr, Pro '.Jction
Engineering and Industrial Engineering Departments. Production En-
gineering supplied planning summaries for the Industrial Engineering
estimates of base standard minutes.

Assembly and test labor was based upon a detailed study by
Industrial Engineering. Included in the -itudv were initial assembly,
green and final tests, associated disassembly and reassembly, and com-
ponent assembly and test. :

Tle cost estimates provided by the Value Engineering group uere

based upon the seltction of similar parts from current production engines
using the shop labor standards and/or recent purchase order prices or
vendor quotations. Parts so referenced were from envines such as the
JTFI4, JTII, TF30, and TF33. Costs and Ipbor times were modified by
ratio analysis using known factors for size. complexity, Mate-rial,

machinabilltv, and weldabilitv.

The 580 items represent approximately 90. ot the cost oi the engine
hardware, excluding the usual allowance for incorporatiom o engineering
changes. All of the remaining parts are trcated as miscellaneous factors.
The miscellaneo . .ors are based on comparisons ith similar engines,
TF33-P-7 &nd TF30, tir which standard costs currently exist. The items
in the gas generator and controls portion of the .r1F17A-21 selected for
the cost estimate were matched with their counterparts in thv TF33-P-7.
The standard costs of these TF13-P-7 parts were then deducted from the
total standard cost of the gas generator and controls portion of the

VI-11
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DevelopmenL ot Production Engine Direct Cost Estimates (Continued)

engine leaving a remainder which, when broken down on a Purchased-
Material-Labor basis, provides the basis for the miscellaneoLs items
estimated for the JTFI7A'21 estimate. The Duct Burner and Exhaust
System miscellaneous estimates are deived in the same fashion using
the TF30 as the comparison engine.
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ESTIMATED STANDARD MATERIAL AD LABOR COSTS

SCHEDULE A

V Estimating

Part p Sourc:e Code ENGINE PRIME COSt

Description Number M I E A I C D Purchased Materiah Labot Hr..

Fan Section 
$ 35,.08.00 22,844 Sz 5,. I

A - Rotor
1. Blades

A dtsIt Stage 2118301 1202 44 11,000.00

B 2nd Stage 2114302 1202 74 lo,nOn o0

2. Disks
A - tat Stage VE 4455 4928 1 2 2 

1,7.5.00 SO 0

B - 2nd stage YE 445o 12(2 1 a a 2,50.00 10 20

3. Hub and Shaft
B - Shaft 212002) 1007 I x x b,500 00 40 12

C Front Coupling 2120022 1010 1 
570.00 4

D - Fan Rotor Lock 211b243 1202 1 x x 147,00 I

E - Fan Rotor Cover 2120020 5737 1 x x 51 25 S "+

F - Lock Ring 211o004 5o13 I x x 20o.O0 3 S8

4. Spacers Seals and Locks

A - tst Stage Disk Seal VE 4477 49bb I a a 140 00 20.00

B - Ist Stage Spacer VE 447o 44%o I x I 370.00 1 70

C lit Stage In Support VE 44,75 5667 1 A x 21.00 1o '>4

B - Static 3tructures
1. Inlet Case 3,857.00 1}0 38

A - Mount Ring 211510ob 4
4
o I a x

B - Cover Segment 2115107 44o 2 a x 1.322 00 4 32

C - Case Assembly 2120011 x 42.00

2. Fan Cases
A - 1st Stage 211010 513 I I a 182.2 2?.00

A - 2nd Stage 2115113 4,4oo 1 a o?o 58 17.70

3. Vane and Shroud Assemblies

A- lIst Stagt
I let Vane 2114351 4,bo o4 a 7,808.00

- :nner Shroud 2115051 5504 1 a A 0.00 I 10

- Inner Seal 2115112 5o11 I a a . 0 2.08

-4 - lot Stage Assembly Z116011 I 
Is 03

B - 2nd Stage 85,OO j 10

6 1 Inner Vane 2114352 4'o 77 a 
I5070

2 outer Vaine 114353 44on 154 a a 7000 11. 7

j W, t Outer Shr-,ud 114ou3 -'-ob I a a o7O 00 10.11

, 2nd Stage Inner Shed 211 72 .,J b t a a 5, 77 Ii 30

5 ! nd St age Inner Stop 211511" ' ~'
- Du t Inner Shroud .1.753 .bo I I a 30 1 1 "o

I Ind st.$e4 Outer Shrd 2l14, 2 ;' bb t a a ..0 O0.) 4S

-EtV L1k 2115118 410 1 a a 25.00 5, 10

. Splitter Nose !115120 ,.4 1 a 51 *

0 - nd Sta e Shroud 211 o l? 5 l1 a 
f . A

ntermI Ser iow I a v ton

A tnterv-diate Case

I Outer Case 2lAS4'~u 
.200 10

2. Inne" Ring .611.,79 ! I a 0. 0 ti. 0

I. Inner sins ?1l,., 4.ta I l a 1.II0 0 I.2

&. reit7on 2le ~ .40t. I a 110S ILK It 1

5. Peoo Cone 211-7 4 * I a a .01 t0

u Thltk It.ner Strut 21I4'4 .,ilO nq 1 4 0I() 0.1?

Thick te~tr Stiul :;11.7% *jl 4 a 804)

6. Th in Inner Strut ' ll7il i |O i a a "" ,0 7

' Thin Outer Strut 21i47 4'10 - a a ',O I 0

10 1 0. Sing 21I"05 41* I a aing t.0 oI

II Splitter Case Set 'llO -O I a a 4 10 I

1, Splitter Case Set 2l1.lbO 6 -10 I • I? N

I Y Splitter Case Sect ?11ul 1 ..110 
4 0 a i t-

14. Inter Case Alsewt- 1vl..7b I 
1

I " leainis end supports

1. lo I reating i11 775 I a jo.00

2. go. 2 Iearing )11,JSSS 725 1 s w 00

. . i R4-aring ;uiqpot 2 114b IN 
%,3 1 a a 00 O

. No. 2 srari'A Swport il15' $011 1 s 0 0. 00
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ESTIMATED STANDARD MATERIAL AND LABOR COSTS (CONTINUED)
SCHEDULE A

U Estimating
Part P Source Code ENGINE PRIME COST

Dsription Number NtI E A f C D Purchased Material Labor Hrs.

3. High Pressure Compressor Section $ 29,287.20 $ 34,236.66 868.58

A o Rotor
1 - Blades

A - 3rd Stage 2116372 1202 90 x 1,197.00

B - 4th Stage 2116370 1202 iGO x 1,030.00

C - 5th Stage 2116224 1202 114 x 968.00

D 6th Stage 2116564 1003 108 x 757.00

E - 7th Stage 2116558 1003 110 x 749.00

F - 8th Stage 2116397 1003 114 x 755.00

2 - Disks
A - 3rd Stage VE 4479 1016 1 x x 3,310.00 35.38

B - 4th Stage VE 4480 1016 1 x x 2,225.00 30.22 .

C - 5th Stage VE 4481 1016 1 x x 3,975.00 47.15

D - 6th Stage VE 4482 1016 1 x x 2,225.00 30.33

E - 7th Stage VE 4483 1016 1 x x 3,975.00 44.82

F - 8th Stage VE 4484 1016 1 x x 2,225.00 32.43

3 - Hubs

A - Front 2117593 1007 1 x a 1,215.00 54.48

B - Rear 2116500 1004 1 a a 5,315.00 74.15

4 - Spacers and Seals

A - Cone Spacer Rtr Z 4490 1007 1 x x 1,200.00 17.16

B - 4th Stage Seal iE 485 1007 1 x x 110.06 7.71

C - 5th Stage Seal VE 4486 1007 1 x x 110.00 7.71

D - 6th Stage Seal VE 4487 1007 1 x x 110.00 7.71

E - 7th Stage Seal VE 4488 100i I x x 110.00 7.71

F - 8th Stage Seal VE 4489 1007 1 x x 110.00 7.71

5 - Bore Tube

A - Outer Tube VE 4491 1003 1 a x 710.00 8.40

B - Inner Tube VE 4492 1003 1 a r 210.00 4.10

C - Bore Tube Assembly VE 4493 1 .50
B -Static Structures

I - Aero Brake
A - Shroud Inner 2116119 1010 1 x x 498.17 12.79

B - Unison Ring 2116111 1010 1 a x 398.85 17.05

C - Vane 2116499 1202 126 x 1,550.00
2 -Vane and Case Assembly

A "- 3rd Stae
I- Case Compr VE12347 1009 1 x x 1,300.00 21.50

2 - Shroud Compr VE12348 1033 1 x x 12.30 .34

3 - Vane VE12349 1009 104 x 2,641.60

4 - Inner Shroud VE12350 1009 1 x x 174.00 6.75

5 - Ring-Air Seal Assy VE12351 1 x 730.00

b - Vane and Case As3y VE1234b 1 x 46.47

7 - Ring-Air Seal Assy VE12358 1 , 780.00

B - 4th Stagc .1
- Case Compr 2115815 1009 1 x x 1,109.78 18.28

2 - Shroud Compi 211581o 1033 1 x. x 11.80 .34

3 - Vane 2115028 1009 136 x 2,964.00

4 Inner Shroud 2115842 1009 1 x x 174.00 6.82

5 - Ring-Air Seal Assy 2115820 1 x 582.00

0 - Van, and Case Asay 2115814 1 a 52,85

7 - Ring-Air Seal Assy 2115817 1 x 760.00

C 5th Stage I
I - Case Compr 211:3824 10£9 1 x x 853.60 18.28

2 - Shrot.. Compr 2115825 1033 1 x x 11.30 .34

1 - Vane 211502b 1009 150 x 2,850.00

4 - lnner Shroud 2115843 1009 1 x x 142.00 6.83

5 - Ring-Air Seal Assy 2115829 1 x 570.00

o - Vane and Case Assy 2115823 1 x 55.35

7 - Ring-Air Seal Assy 211582b 1 x 634.00

) - oth Stage
I - case Compr 2115833 1009 1 x x 794.54 18.28

2 - Shrod Compr 2115834 1033 1 x x 10.80 .34
3 - Vane 2115037 1U09 138 x 2,359.00

4 - Inner Shroud 2115844 1009 1 x x 158.00 6.83

- Ring-Air Seal Assy 2115838 1 a 613.00

o - Vane and Case Assy 2115832 1 x 53.50

7 - Ring-Air Seal Assy 2115835 1 x 593.00
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ESTIMATED STANDARD MATERIAL AND LABOR COSTS (CONTINUED)
SCHEDULE A

U Estimating
Part P Source Code ENGINE PRIME COST

Description Number Matl E A B C D Purchased Material Labor Hrs.

3. High Pressure Compressor Section
E - 7th Stage

4 - Case Compr VE12353 1009 1 x x $ 738.00 16.83
2 - Shroud Compr VE12354 1033 1 x x 10.50 .34
3 - Vane VE12355 1009 120 x 1,944.00
4 - Inner Shroud VE12356 1009 1 x x 158.00 o 6.75
5 - Ring-Air Seal Assy VE12357 1 x 730.00
6 - Vane and Case Asay VE12352 I x 50.82
7 - Ring-Air Seal Assy VE12359 1 x 725.00

3 - Exit Guide Vanes
A - Vane 2116441 1010 120 x x 690.00
B - Vane 2116442 1010 120 x x 705.60
C - Shroud Com Stator 2116443 1010 1 x x 205.54 19.30
D - Shroud Com Stator 2116440 1010 1 x x 340.48 13.88
E - Inner Air Seal Assy 2115647 1 x 695.00
F - Ring-Air Seal Assy VE12360 1 x 715.00

4. Burner Section $ 10,320.72 $ 17,826.07 1,345.28
A Cases and Ducts

1 - Diffuser Case
A - Inner Case 2114806 1009 1 x x 3,400.00 52.80
B - Outer Case 2114807 1009 1 x x 6,010.00 110.10
C - Strut 2114809 1009 12 x x 316.20 130.50
D - Boss 2115013 5754 2 x 50.00
E - Boss 2115014 5754 2 x 96.00
F - Manifold Seg 2115015 1038 1 x x 31.00 1.17
G - Manifold Seg 2115016 1038 1 x x 31.00 1.17
H - Boss 2115018 5754 6 x 102.00
I - Boss 2115019 5754 24 x 725.00
.1 - Boss 2115021 5754 24 x 160.00
K Boss 2115105 5754 12 x 400.00
L - Deflector 2114808 649 12 x 365.00
M - Case Diffuser Asay 2114800 1 x 307.02

2 - Burner Case
A - Inner Case

I - Front Flange 2119940 1009 1 x 190.14 2.62
2 - Rear Flange 2119942 1009 1 x x 240.51 3.94
3 - Case 2119941 1033 1 x x 42.00 1.03
4 - Inner Burner CaseAssy2119939 I x 15.48

B Outer Case Front
1 - Flange 2119944 1009 1 x x 508.74 3.74
2 - Flange 2119946 1009 1 x x 377.34 4.79
3 - Case 2119945 1033 1 x x 37.90 .90
4 - Out Br Cs Front Assy 2119943 1 x 19.55

C - Outer Case Rear
1 - Flange 2119931 1009 1 x x 482.27 5.78
2 - Flange 2119933 1009 1 x x 434.93 5.03
3 - Case 2119938 1033 1 x x 61.70 .91
4 - Out Case Rear Assy 2119930 1 x 23.00

3 - Transition Ducts
A - Inner Trans Duct

I - Duct 2121401 5536 1 x x 28.20 .99
2 - Spacer 2121402 5536 1 x x 3.40 .33
3 - Support 2121403 5536 1 X x 16.50 .86
4 - Flange 2121404 5754 1 x x 264.00 6.73
5 - Liner 2121405 5536 1 x x 74.00 1.12
6 - Ring 2121406 5754 1 x x 62.00 3.06
7 - Ring 2121474 5536 1 x x 7.45 .44
8 - Inr Tran Duct Assy 2121400 1 x 29.93

B- Outer Trans Duct
1 - Duct 2121408 5536 1 x x 38.60 1.89
2 - Ring 2121409 5536 1 x x 19.00 3.30
3 - Spacer 2121410 5536 1 x x 6.55 .33
4 - Ring 2121411 5754 1 x x 72.00 11.54
5 - Duct 2121412 5536 1 x x 54.50 1.74
6 - Ring 2)21413 5536 1 x x 10.30 .75
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4. Burner Section (Continued)
B - Outer Trans Duct

7 - Cast 2121414 5754 1 x x $ 1,047.89 17.84

8 - Te 2121415 5754 48 x 98.00 7.20
9 - Seal Assembly

A - Seal 2121417 5544 1 x x 25.20 1.55
B - Seal 2121418 5544 1 x x 25.20 1.55 L
C - Stop Ring 2121419 1038 1 x x 17.10 1.13
D - Seal Assembly 2121416 1 x 2.10

10 - Out Trans Duct Assy 2121407 1 x 47.42 r
B - Bearings and Supports

1 - No. 3 Bearing 2115203 724 1 x 505.00 L
2 - No. 3 Bearing Support 2115708 5613 1 x x 69.00 6.40
3 - No. 3 Bearing Sump Assembly 2115862 1009 1 x x 838.76 42.20

C - Burner Components
1 - Deflector Assembly L

A - Inner Ring 2114764 1009 1 x x 108.00 4.60

B - Inner Ring Seg 2114765 1033 12 x x 19.50 .64
C - Strut Fairing 2114766 649 12 x 702.00
D - Outer Ring 2114767 1009 1 x x 118.18 5.40
E - Outer Ring Seg 2114768 1033 12 x x 24.40 .64 L
F - Deflector Assembly ?114763 1 x 27.00

2 - Annular Burn Assembly
A - CC Sheet 18

1 - Ring 2119815 5759 1 x x 151.00 6.40
2 - CC Sheet 12

A - CC Sheet 5
1 - Scoop 211767 553b 24 K x 9.40 1.35
2 .. Scoop 2119766 5536 24 x x 8.15 1.35
3 - Deflector 2119768 5536 24 x x 1.15 1.22
4 - Deflector 2119769 5536 24 x x 2.02 1.22
5 - Scoop 2119770 553b 24 x x 5.90 .40
b - CC Sheet 5 2119849 24 x 9.10

B -CC Sheet 4
I - Scoop 2119765 5536 24 x x 3.17 .96 L
2 - Deflector 2119764 5536 24 x x !2.70 1.22

3 - Deflector 2119763 5536 24 x x 7.72 1.22
4 - Scoop 2119762 5536 24 x x 5.53 1.35
5 - Scoop 211q761 5536 24 x x 5.37 1.35

6 - CC Sheet 4 2119849 24 x 8 08
C - Liner 2119794 5536 1 x x 186.00 -
D - CC Sheet 12 2119849 1 x 14.23

3 - Liner 2119817 5536 1 x x 116.00 1.82
4 - CC Sheet 11

A - CC Sheet 3 L
1 - Deflector 2119759 5536 24 x x 7.05 1.22
2 - Scoop 2119758 5536 24 x x 7.50 1.35

3 - Scoop 2119757 5536 24 x x 6.20 1.35
4 - Scoop 2119760 5536 24 x x 2.37 .96 L
5 - CC Sheet 3 2119849 24 x 14.90

B -CC Sheet 15
1 - Scoop 2119750 5536 24 x x 4.95 .40
2 - Scoop 2119771 5536 24 x x 5.00 .40
3 - Deflector 2119751 5536 24 x x b.47 1.22 L
4 - Deflector 2119752 5536 24 x x 1.15 1.22

5 - CC Sheet 15 2119849 24 x 6.62
C - Liner 2119793 5536 1 x x 94.40 3.48
D - Plate 2119792 5536 24 x x .54 .08
E - CC Sheet 2

1 - Scoop 2119756 5530 24 x x 2.47 ,96
2 - Deflector 2119755 5536 24 x x 6.75 1.22
3 - Scoop 2119753 5536 24 x x 3.62 1.35
4 - Scoop 2119754 5536 14 x x 3.75 1,35
5 - CC Sheet 2 2119849 24 x '.29

F - CC Sheet 11 2119849 1 x 17.55

5 - Brace 2119811 5536 24 x 180.00
-= Brace 2119814 553b 48 x 48.00 £
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7 - Brace 2119813 5536 48 x $ 335.00 $

8 - Brace 2119812 5536 24 x 175.00

9 - Brace 2119810 5536 48 x 370.00
10 - CC Sheet 18 2119849 1 x 14.50

B - CC Sheet 19
I Brace 2119806 5536 24 x 173.00
2 - Brace 2119805 5536 48 x 360.00
3 - Liner 2119819 5536 1 x x 27.40 1.61

4 - CC Sheet 13
A - CC Sheet 8

1 - Scoop 2119778 5536 24 x x 7,62 1.35
2 - Scoop 2119779 5536 24 x x 5.45 1.35
3 - Deflector 2119780 5536 24 x x 6.75 1.23

4 - Scoop 2119781 5536 24 x x 1.18 .96
5 - CC Sheet 8 2119849 5536 24 x 12.60

B - Liner 2119795 5536 1 x x 120.30 3.22
C -CC Sheet 6

I - Scoop 2119750 5536 24 x x 4.95 .40
2 - Scoop 2119771 5536 24 x x 5.00 .40
3 Deflector 2119772 5536 24 x x 182 1.19
4 -Deflector 2119773 5536 24 x x 1.48 1.23

5 CC Sheet 6 2119849 24 x 6.40
D - Plate 2119792 5536 24 x x .54 .08
E -CC Sheet 7

1 - Scoop 2119774 5536 24 x x 2.98 1.35
2 - Scoop 2119775 5536 24 x x 2.71 1.35
3 - Deflector 2119776 553., 24 x x 6.50 1.22
4 - Scoop 2119777 553! 24 x x 3.40 .96
5 - CC Sheet 7 2119848 24 x 6.46

F - CC Sheet 13 2119849 1 x 21.22

5 - Brace 2119807 5536 24 x 175.00
6 - Brace 2119808 5536 48 x 344.00
7 - Brace 2119809 5536 48 x 48.00
8 - Ring 2119821 5536 1 x x 5.a2 .49
9 - Ring 2119822 5536 1 x x 5.64 .50

10 - Ring 2119816 5759 1 x x 240.00 13.23
11 - CC Sheet 14

A - CC Sheet 10
1 - Scoop 2119787 5536 24 x x 6.75 1.35
2 - Scoop 2119788 5536 24 x x 8.45 1.35
3 - Deflector 2119789 5536 24 x x 5.42 1.22

4 - Deflector 2119790 5536 24 x x 1.44 1.22
5 - Scoop 2119791 5536 24 x x .84 .96
6 - CC Sheet 10 2119849 24 x 12.60

B -CC Sheet 9 29

1 - Scoop 2119782 5536 24 x x 29.50 2.02
2 - Scoop 2119783 5536 24 x x 29.50 2.02
3 - Deflector 2119784 5536 24 x x 1.04 1.234 - Deflector 2119785 5536 24 x x 1.b4 1.27

5 - Scoop 2119786 5536 24 x x 3.43 .96
6 - CC Sheet 9 2119849 24 x 10.70

C - Liner 2119796 5536 1 x x 141.50 3.09
D - CC Sheet 14 2119849 5536 1 x 18.78

12 - Boss 2119827 5754 6 x 96.00
13 - Plate 2119828 5536 6 x 12.00

14 - Spacer 2119826 5754 12 x 3.72
15 - CC Sheet 19 2119849 1 x 26.15

C - CC Sheet 17
I - Support 2119804 5759 12 x x 109.?0 5.48
2 - Brace 2119803 5536 12 x x 2.83 .11

3 - Support 2119802 5536 1 x x 22.20 .61
4 - Support 2119800 5536 1 x x 21.00 2.04
5 - Liner 2119798 5536 1 x x 53.80 1.56

6 - Support 2119801 5536 1 x x 26.40 .61
7 - Support 2119799 5536 1 x x 138.00 1.32
8 - Boss 2119823 5754 24 x x 230.00 18.24
9 - '.C Sheet 17 2119849 1 x 31.58
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Part P Source Code ENGINE PRIME COST
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D - Ring 2119825 5754 24 x x $ $ 230.00 20.95

E - Swirl Guide 2119824 5754 24 x x 347.00 34.70

F - Annular Burner Assembly 2119849 1 a 12.70
3 - Nozzle# and Supports

A - Nozzle and Support Assy 2118024 4 x OO.00
B - Nozzle and Support Asay 2118023 10 x 1,75zk.00
C - Nozzle and Support Asay 2118022 10 x 1.750.,Y)

4 - Fuel Manifolds L
A - Primary VE12386 2 x 348.00

B -.Secondary VE12387 2 x 348.00

5. Turbine Section 256.00 79,019.88 2,131.40

A - Rotor U
1 - Blades

A - 1st Stage VE12361 659 74 x x 6,600.00 257.00
B - 2nd Stage VE12362 659 76 x x 7,200.00 174.00
C - 3rd Stage VE12363 659 bb x x 2,540.00 187.00

2 - Disks
A - 1st Stage 2121901 1013 1 x x 4,500.00 26.15

B - 2nd Stage 2110002 1013 1 x x 4,400.00 33.11

C - 3rd Stage 2115803 1013 1 x x 5,000.00 24.73
3 - Hubs |

A - Front 2120024 1007 1 x x 1,050.00 2c.22

B - Rear 2120025 1007 1 x x 1,278.00 29.10
4 - Seals and Plates

A - 1st Stage
1 - Front Plate and Seal 2116026 1007 1 x x 1,153.00 51.85
2 - Vibration Dmpr Wts 2116028 5382 86 x 49.00

3 - Rear Plates 211029 1007 1 x x 775.00 31.64

4 - Inner Rear Seal 2116042 1007 1 x x 406.00 7.12
B - 2nd Stage 1

1 - Inner Seal 2110077 1007 1 x x 176.00 8.40
2 - Front Plates 211b076 1007 1 x x 415.00 15. O

3 - Rear Plate and Seal 211075 1007 1 x x 896.00 41.22
B - Bearings and Supports

- No. 4 Bearing 2115257 724 1 x 207.00

2 - No. 4 Bearing Support 2
A - Flange 2115310 5706 1 x x 195.40 3.06
B - Duct 2115311 5544 1 x x 20.05 .81

C - Flange 2115312 570b I x x 299.69 4.21
D - Support 2115313 5544 1 x x 11.62 .421.
E - Flange 2115314 5706 1 x x 138.55 1.37
F - Flange 2115315 5706 I x x 166.58 1.96

G - Seal 2115354 5754 1 x x 46.00 3.02
H - No. 4 Bearing Supt Assy 2115309 1 x 21.80

3 - No. 4 Bearing Housing
A - Housing 2115323 5613 I x x 70,00 4.54

B - Support 2115322 5504 1 x x .08 .63

C - Housing 2115321 5613 1 x x 7.50 1.65
D - Housing 2115320 5613 1 x x 8.00 1.38 U
E - No. 4 Bearing Hsg Assy 2115325 1 x 10.30

C - Static Structures
I - 'anes

A - lst Vane VE123b4 663 46 x x 1,250.00 118,00
B - 2nd Vane VE123b5 659 70 x x 7,500.00 166.00 L
C - 3rd Vne VE12366 659 78 x x 9,000.00 136.00

2 - Seals and Diaphram
A - Blade Tip Seals

I - lat Tip Scsl 2116136 5/54 4 x x 319.00 15.44 L
- 2nd Tip Seal 2116352 5754 4 x x 543.42 27.24

I - )rd Tip Seal

A - Ring 2116J58 1004 1 x x 370.CO 33.61

B - Seal 2110353 5754 8 x x 238.38 17.82
C - Assembly ?110351

)  
1 x

b - lt Stage Diipbr m

I - lst Turb In Shroud 2110151 1004 1 x x 1,300.00 30.50
2 - let Turb Seal Ring 211030 5754 1 x x 391.00 12.9b

I - Ring Segment 2116138 1004 14 x x 394.00 15.00

4 - Ring Segment 211o139 1006 14 x x 344.00 14.41
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C - 2nd Stage Diaphram

I - 2nd Vn Inner Shrd 2115352 5754 1 x x S $ 298.19 22.73
2 - 2nd Vn Inner Seal 2i5492 5754 1 x x 65.85 2.44
3 - 2nd Vn Inner Seal 2115493 5754 1 t x 85.57 3.80
4 - 2nd Vn Inner Seal 2115491 5754 1 x x 18.40 8.22
5 - 2nd Vn Inner Seal 2115490 5754 1 x x 90.00 5.96
6 - 2nd Vn Plate 2115580 1004 l x x 143.00 26.61

D -3rd Stage Diaphram
1 - 3rd Vn Inner Shroud 2115053 5754 1 K X 136.00 19.40

-2 - 3rd Vn Inner Shroud 2115582 5754 1 M x 71.34 3.75

3 - 3rd Vane Seal 2115581 5754 1 X x 188.00 3.78
3 - Turbine Cases

A - Front Case 2120035 1004 1 x x 3,390.00 75.84
1 - Duct Trb Fr Case 2116148 5754 1 x x £00.25 6.55

B - Rear Case 2120019 1004 1 x x 3,240.00 45.25
- Exhaust Case
A - Case Outer 2115159 1004 1 x X 4,500.00 113.98
B - Vane Tk 2114554 655 3 x x 1,050.00 25.00
C - Vane Nonsupport 2114454 6b5 5 x x 1,750.00 33.40
D - Vane Support 2114354 655 8 x x 2,800.00 61.90
E - Heatshield "t 21151.54 5510 16 x x 7.54 1.67

F - Heatshield Rear 2115155 5510 1o x x 7.52 1.69
G - Assembly 2115160 I x 19.92

5 - Exit Cone and Nozzle

A - Cone
i - Flange 2116691 5536 1 x x 7.15 .27
2 - Cone Front 211k692 553b 1 x X 22.60 .68
3 - Stiffener 2116694 5536 1 x x 22.70 1.14
4 - Brace 2116695 5536 1 x x 1.05 .14
5 - Cone Rear 2116697 5537 1 x x 7.44 .42
6 - Cylinder 2116696 5537 i x x 4.36 .05
7 - Cone Assembly 211b693 1 x 7.94

B - Nozzle
1 - FLange 2115233 5754 1 x x 1,570.00 6.29
2 - Stiffener 2115234 5536 1 x x 30.10 1.32
3 - Duct Front 2115235 5536 1 x x 77.70 1.01
4 - Stiffener 2115236 5536 1 x x 27.30 1.32
5 - Ring 2115237 5536 1 x x 12.50 1.40
6 - Stiffener 2115238 5536 1 x x 27.30 1.32
7 - Duct Rear 2115239 5536 1 x x 10.60 1.69

8 - Stiffener 2115240 5536 1 x x 20.50 1.32
9 - Stiffener 2115241 5536 1 x x 35.00 1.34

10 - Seal Ring ID 2115242 5537 1 x x 27.90 1.16
11 - Seal Ring OD 2115243 5537 1 x x 171.50 .39
12 - Sl Rg Retainer 21i5244 5536 1 x x .25 .58
13 - Nozzle Assy T/E 2115232 1 x 44.15

6, Augmentor Section 8,146.54 25,291,86 2,163.35
A - Ducts and Cases

I - Fan Exit Duct
A - Flange 2115530 4966 1 x x 265.00 i0.45
B - Duct Segment 2115536 4966 4 x x 304.00 10.20
C - Flange 2115544 4966 1 x x 520.00 16.89
D - Flange 2115529 4966 1 X X 520.00 1b.22
E - Flange 2115543 496G I x x 490.00 17.67
F - Duct Segment 2116013 4910 1 x x 75.40 .12
G - Duct Segment 2116014 4910 1 x x 56.20 .12
H - Duct Segment 2116015 4910 1 x x 24.70 .08
I - Duct Segment 2116015 4910 1 x x 24.70 .08
d - Post 2115539 4966 1 x x 238.00 8.96!
K - :0:4 2115540 496b I x x 10.00 1.17
L - Strut 2115531 49b6 4 x x 104.80 5.06

M - strut 2115563 4966 4 x X 69.60 10.21
N - Strut 2115565 4910 4 X x 13,53 .44
0 - Strut 2115566 4910 4 x x 50.40 .81
P - Strut 2115569 4910 4 x x 13.88 .44
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Part P Source Code ENGINE PRI4E COST

Description Number Mat E A B C D Purchased Material Labor Hrs.

Q - Strut 2115570 4910 4 x x $ 50.40 .80
3 - Strut 2115567 4910 ?1 x x 13.82 .44

S - Strut 2115568 4910 4 x x 44.40 .49

T - Strut 2114200 4966 4 x x 44.88 5.78
U - Strut 2115579 4910 4 a x 44.40 .49
V - Strut 2115564 4966 4 x x 74.00 10.20

W - Strut 2115571 4910 4 x a 13.92 .44
1 - Strut 2115532 4966 4 x x 89.20 5.06

Y - Duct Segment 2115538 4966 1 x a 129.00 4.77
Z - Duct Segment 2115534 4966 3 x x 228.00 10.20

AA - Duct Segment 2115537 4966 3 x x 243.00 7.71

AS - Duct Segment 2115545 4910 6 x x 105.00 .44

AC - Pin 2115573 5735 1 x .54
AD - Duct Segment 2115535 4966 1 x x 115.00 5.85

AE - Duct Segment 7115533 4966 4 x x 304.00 13.50 1
AF - Duct Segment 2115546 4910 6 x x 126.00 .88

AG - Duct Assembly 2115528 1 x 142.00

2 Duct Diffuser
A - Duct Segments

I - Duct Segment 2115551 4910 4 x x 1,600.00 2.33
2 - Flange 2115554 4966 4 x x 496.00 8.24
3 - Flange 2115553 4966 4 x x 400.00 8.60

4 - Flange 2115555 4966 4 x x 184.00 9.16

5 - Spacer 2115556 4910 4 x x 32.60 .11 L
6 - Flange 2116017 4966 4 x x 184.00 9.16

B - Duct Segment Assembly
I - Duct Segment 2115541 4910 2 x x 276.00 4.38

2 - Duct Segment L'R 2115542 2 x 4.02

3 - Duct Segment UlL 2115561 4910 2 x x 308.00 4.3d [
C - Diffuser Case

I - Case 2116155 4966 1 x x 1,400.00 26.13

2 - Case 2116156 4966 1 x x 3,095.00 84.00
3 - Strut Rear 2116157 4966 8 x x 199.00 19.bO

4 - Strut Front 2116158 4910 8 x x 51.80 4.00
5 - Case 2116163 4910 1 x x 189.00 1.87
b - Flange 2116164 4966 1 x x 341.77 4.02

7 - Case Assembly 2116165 1 x 146,40

D - Duct Diff Asmy 2115552 1 x 54.73
3 - Duct Burner Outer Case

A - Channel 2115691 1009 60 a x 205.00 17.85

B - Flange 2i1b285 1009 1 x x 319.00 7.26

C - Case 2116286 '033 1 x x 168.00 1,19

D - Flange 2116287 1009 1 x x 428.00 7.83
9 - Case Amoy. 2116290 I a 34.35

4 - Burner Inner Ducts

A - Front Duct
I - Flange 2115446 5754 1 x x 209.00 3.16

2 - Duct 2115445 5536 ' x x 89.40 2.12

3 - Duct 2115449 5536 1 x x 36.40 1.29

4 - buct 2115442 5536 1 a x 13.00 1.59

5 - Duct 2115441 5537 a a 24.60 5,67
6 - Spacer 2115443 5536 3u x x 6.13 1.05
7 - Duct Assembly 21154.4 1 x 34.76

5 Rear Duct
I - Flange 2115437 5754 1 a x 460.00 20.99

2 - Duct 2115436 5536 I x 37.00 .97 |

I - Duct 211545b 5754 1 x x 95.00 13.19

4 - Duct 2115455 5536 1 x x 38.80 .68

5 - Duct 2115439 5759 1 x x 155.00 13.29

b - Duct 2115458 5536 1 x x 8.00 .12

7 - Band 2115447 5536 1 x x 1.72 .22

8 - Guide 2115440 5537 1 x x 34.70 1.08

4 - Spacer 2115747 5536 36 x x .85 .24

10 - Duct Assembly 2115435 1 x 33.48
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ESTIMATED STANDARD MATERIAL AND LABOR COSTS (CONTINUED)
SCHEDULE A

U Estimating
Part P Source Code ENGINE PRI14E COST

Description Number Matl E A B C D Purchased Material Labor Hrs.

5 - Rear Mount Case
A - Ring Segment 2116275 1009 1 x x $ 172.00 3.94
B - Ring Segment 211276 1009 2 x x 69.00 1.74
C - Ring Segment 2116277 1009 1 x x 515.00 21.67
D - Lug 2116278 1009 4 x x 744.00 53.28
. - Case 2116281 1009 1 x x 1,755.00 24.63
F - Case 2116283 1033 1 x x 420.00 1.51
G - Flange 2116284 1009 1 x x 447.00 7.62
H - Channel 2115683 1009 60 x x 382.80 20.55
I - Case Assembly 2116282 1 X 150.90

B - Burner Components
- Duct Burner
A - Swirl Cup 2119996 5754 40 x x 584.00 78.00

- D/B Sheet 9
1 - Seal 2119962 5536 20 x x 4.60 .49
2 - Boss 2119995 5754 40 x x 384.00 610
3 - Support 2119989 5536 8 x x 16.20 1.19
4 - Support 211.9975 5536 8 x x 25.80 1.19
5 - Lug 2119990 5754 8 x x 20.32 4.00
b - Support 2119988 553b I x x 11.50 2.64
7 - Support 2119987 5536 1 x x 61.00 3.01
8 - Liner 2119974 5536 20 x x 26.10 2.08
9 - Support 2119965 5536 1 x x 50.60 1.93

10 = Ring 2119961 5754 1 x x 168.00 72.00
11 - Ring 2119960 5754 1 x x 142.00 72.00
12 - Support 2119964 5536 1 x x 11.90 .84
13 - Brace 2119991 5536 32 x x 20.80 2.19
14 - Stiffener 2119992 5536 32 x x 14.0 6.50,,.
15 - Stiffener 2119994 5536 32 A x 7.72 .93
16 - Stiffener 2119993 5536 32 x x 7.24 .93
17 - Sheet 9 Assembly 2119942-9 1 x 92.20

C - D/B Sheet 7

2 - Plate 2119981 5536 160 a x 12.20 .922 - D/8 Sheet 3

A - Liner 2119951 5536 1 x x 51.50 4.22B - D/B Sheet 2

I - Deflector 2119953 5536 40 x x 3.06 .59
2 - Scoop 2119952 5536 40 x x 12.32 1.43
3 - Scoop 2119951 5536 40 x x 12.32 1.43
4 - Sheet 2 Assy 2119947-2 40 x 16.80

C - DIB Sheet 10
1 - Deflector 2119950 5536 40 x x 1.72 .59
2 - Scoop 2119949 5536 40 x x 8.50 1.43
3 - Scoop 2119948 5536 40 x a 1.50 1.43
4- Sheet 10 Asay2119947-10 40 x 14.15

D - Sheet 3 Assembly 2119947-3 1 x 28.40
3 - Sheet 7 Assembly 211997-7 1 x 41.50

D D'S Sheet 8
I - Plate 2119981 5536 158 x a 12.20 .92
2 - Plate 2119986 5536 2 i x .56 .0o
3 - D'B Sheet 5

A - Liner 2119956 5536 1 a x 63.20 4.0
B - D/ Sheet 2

I - Deflector 2119953 5536 40 x a 3.06 .59
2 - Scoop 2119952 5536 40 x x 12.32 1.43
3 - Scoop 2119951 55' ',0 x x 12.12 1.43
4 - Sheet 2 Aesy 2119947-2 40 I 16.80

C - DIP Sheet 10
I - Deflector 2119950 5536 40 a x 1.72 .59
2 - Scoop 2119949 5536 40 I x 8.50 1.43
3 - Scoop 2119948 5536 4 " 1.0 1.43
4 - Sheet !0 Asey2119947-10 40 x 14.15

D - Sheet 5 Assembly 2119947-5 1 x 29.40

- D/8 Sheet 8 Assembly 2119947-8 1 x 51.00

V1I- 1 21 i
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ESTIMATED STANDARD MATERIAL AND LABOR COSTS (CONTINtED)
SCHEDULE A I

U Estimating

Part P Source Code ENGINE PRIME COST
DescriptioE Number Matl I A 3 C D Purchased Material Labor Hrs. [

K Nozzle

1 -Flane 2115429 5759 1 x x $ $ 2440 0 7.34
7 - Nozzle 2115426 5537 1 x x 54.00 2.71
3 - Spacer 2115032 5536 24 x x 3.42 90
4 - Support 21154.28 5759 1 x x -65.00 b ,9 L
5 - Spacer 2115433 5536 24 x x '.57 . '0
6 Liner 2115427 5536 1 x x 13 00 5.
7 Stiffener 2115-431 5759 1 x x 15z ol 3.."
8 Seal 21 1434 5537 1 x x 16.33 1.03

9 - Seal 21!947 5537 1 x - 4.68 1.08
10 - Support 21.5430 5759 1 x x 225.34 7.60
It - Nozzle DB Azsy 2 15425 1 x 47.5r

F - Deflector
I - Support .1156-b 5536 60 x x 2..50 20.27
2 - Deflector 21156 7 553b 120 x x 10.85 1.82

3 - Bracket 2115t 768 5536 120 x x 1.49 1.70
4 - Deflector 2115679 5536 60 x x 3.07 .86
5 - Deflecto Assembly 211.%75 60 x 33.60

G - Deflector
I - Support 21199'9 5536 30 x x 7.97 1.02
2 - Deflector 2119978 5536 120 x z 41.20 3.oO
3 - Deflector 2119977 5536 60 x x 24.40 1.35
4 - bracket 2119976 5536 120 x x 12.00 1.48
5 - Deflector Assembly 2119980 30 x 24.40

H - Liner Asembly
' - Liner 2115685 553o 60 x 149.00
2 - Assembly 2115684 60 x 38.bO

I - Liner Assembly
I - Liner 2115690 5536 60 x 124.20
2 - Assembly 2115689 60 x 3.05

J - Liner Assembly
I - Liner 2115697 5536 60 x 69.60
2 - AssembIy 2115698 60 x 26.90

K - Rear Support
I - Support 2115692 5754 1 x a 800.00 70.05
2 - Support 2115693 5536 1 x x 11.65 .92
3 - Flange 2115694 5536 1 x x 11.30 1.12
4 - Support Assembly 2115695 1 a 9.11,

L - Duct Burner Assembly 2119947-1 1 x 28.70
2 - Nozzles and Supports

A - Nozzle and Hag Assy 2115985 20 z 3,500.00
9 - Nozzle and Hag Assy 2115986 le s 1,750.00
C - Nozzle and H-ag Assy 2115987 2 a 350.00
D - qozzle and HsNg Asay 2115990 8 x 1.400.00

3 Fuel Manifolds
A - Do Primary Manit.ld VE12388 2 a 573.00
B - 08 Secondary Nani(otd V912389 2 x 513.00

7. Variable Nouzle 1.978.00 18.116.00 930.00

8. Reverser Suppressor 27.596.00 14.452.00 2.465.00

9 Accessories and Valves 50.5)1.06 3,991.00 376.50
A - Controls and Valves

I CID Valve
A - Main VE12367 I x 700.00
a - Duct Hig.I VE12368 I a 700.00
C - Duct Low VE12)69 I x 100.00

2 Breather Pressure Valve VE12376 i a 64 .1
3 - Valve-Fuel by Pass V112378 I x z 17.00 22.00 8.50
4 - Do Mixer Valve V912380 I x 5.OO
5 - UnltixeJ Fuel Control VE12381 I a 28. 500.00
6 - Aero Brake V'G Cyl VtI2371 2 a 392 06

B - Electrical
- Ignition V112384 1 a 1,755.00
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ESTIMATED STANDARD MATERIAL AND LAROR COSTS (CONTINUED)
SCHEDULE A

I U Estimating

Part P Source Code ENGINE PRIME COST

Description Number Mat
1  E A B C D Purchased Material Labor Hrs.

UC - Pumps and GearboxI - Hydraulic Pump VE12370 I $ 4,450.0
2 - Fuel Pump

A - Main VE12373 l 1,400.00

B - Duct Fuel VE12377 X 6,800.00

3 - Gearbox
A - Controls Drive VE12382 1 x x Uo0.00 812.00 12b.00

B - Oil Pump and Tach Drive VE12383 1 x x 547.00 582.00 bO.O0

4 - Main Fuel Htr and Fltr VE12379 I x x l,OO0.00 1,205.00 92.00

D - Lubricat ion
I - Oil Tank VE12385 I 700.00

2 - Fuel Oil Cooler
A - Duct VE12374 1 x x 240.00 b85.00 47.00

B - Main VE12375 l x x 140.00 o85.00 45.00

3 - Main Strainer VE12372 I x 291.00

10. Assembly and Test 2,089 00 1,22,4.90

Il. Miscellaneous 38 750.00 11 8J2.00 783.80

Total $0" $24;.C5.48 3

ABBRIEVIATIONS USED

U
T P - Units Per Engine

E

Est imat in Source Code

A - Purchasing Department Quote

LJ
a - Value Engineering Estimate

C - Production Eltinetrin$ Estimate

D - Value Enineerina Estimate
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FINANCIAL PLAN- PHASE V

Assumptions

1. The cumulative customer payments for 1200 equivalent

supersonic transport engines (installation engines, plus

spare engines and spare parts) includes service and

warranty provisions, all of the ixost-aircraft-certification

engineering, and profit, and excludes interest charges and

amortiration of the pre-aircraft-certification development cost.

2. Firm orders for 400 engines will be received by

January 1, 1970.

3. An additional 120 engines will be ordered each year

beginning in July, 1970 until 1200 equivalent engines

in total have been ordered.

4. The engine customer will make an initial 57. deposit for

800 aircraft installation engines on placement of orders.

Thereafter, it has been assumed that the engine customer

will make five equal payments each six months, beginning

30 months prior to delivery of the engines in aircraft

and continuing until 50% of the estiwated purchaae price

shall have been deposited six months prior to delivery

of the aircraft. The remaining 507. of the purchase price

has been assumed to be paid on delivery of the engines in

aircraft. The 400 equivalent engines (spare engines and

spare parts) will be paid for 1007 on delivery.

5. Under the payment plan described above, the engine

manufacturer has assumed the availability of Government-

guaranteed loans. We have further assumed that the

interest cost of these loans for the period required

will be estimated by the FAA.
C

6. The estimated delivery price is based on 1967 dollars.
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FINANCIAL PLAN - PHASE V (CONT)

Assumptions (cont)

7. Delivery Schedules

Engine Install Engines Equivalent
Delivery (Based on Aircraft Spare

Calendar Year Schedule Delivery ScheduleN Engines

1972 - 1st 16

- 2nd 22

1973 - 1st 40

- 2nd 62 12

1974 - ist 96 24 24

- 2nd 108 96 36

1975 - 1st 108 72 36

- 2nd 108 76 38

1976 - 1st 108 76 38

- 2nd 108 72 36

1977 - 1st 108 72 36

- 2nd 108 72 36

1978 - 1st 108 72 lb

- 2nd 70 72 36

1979 - 1st 30 72 36

- 2nd 216

1 200 800 400

I

A
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SUMMARY FORMAT A

PHASE V
PRODUCTION ENGINES

Average Total
Usit Pro-ram

Level II
I V QUALITY CONTROL INCLUDED IN VI BELOW
2 Direct Labor Hrs.

3 Direct Labor Amt.
4 Overhead
5 Subcontracted Effort "

6 Overtime Premium
7 Materials
8 Other Direct Charges
9 TOTAL QUALITY CONTROL
10
11 VI MANUFACTURING COSTS
12 Direct Labor Hrs. See Page

13 Direct Labor Amt. $ 103,865 $ 124,638,000
14 Overhead " 266,933 320,319,600
15 Subcontracted Effort " INCLUDED IN MATERIAL
16 Overtime Premium " INCLUDED IN LABOR VARIATIONS

17 Materials " 455,469 546,562,800
18 Other Direct Charges "

19 TOTAL MANUFACTURING COSTS $ 822,267 $ 991,520,400
20
21 VII OTHER EFFORT

22 Direct Labor Hrs.
23 Direct Labor Amt.
24 Overhead
25 Subcontracted Effort "

26 Overtime Premium
27 Materials
28 Other Direct Charges
29 TOTAL OTHER EFFORT * 49,576 59,491,200

30 TOTAL DIRECT COST
31
32 VIII GEN'L AND ADMIN EXPENSE 74.36 89.236.800
33 TOTAL COST 950,207 1,140,248,400
34 IX TOTAL SUSTAINING ENGINEERING 150,363 180,436,000
35 X FEE/PROFIT 110.057 132.068.40
36 ESTIMATED TOTAL PRICE $1,210,627 $1,452,752,800
37

38
* Provision for Customer Service Allowance (Warranty, etc.)
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TOTAL AVERAGE UNIT MATERIAL AND DIRECT LABOR I
(TYPICAL FORMAT A BACKUP INFORMATION)

Labor Labor
- Purchase Material Dollars Hor

Total (Schedule A) $203,669 $242,065 $ 13,343

Standard Labor Allowances 98.5 13143 [
Total 26,486

1967 Base Rate per $2.86 _ [
Total $203,669 $242,065 $75,750

Learning Effect on Standard H
for 1,200 Units

Material 94 Curve

.96400 (7,332) (8,713)

Labor 85 Curve

.926460 (5,571)

Total $196,337 $233,351 $70,179

Variations [
Material 67 11,780 14,001

Labor 48 33_686__

Total $208,117 $247,352 $103,865 [

TOTAL MATERIAL AND LABOR

FORMAT A 90 [

E
I
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COMPUTATION OF AVERAGE UNIT DIRECT LABOR HOURS

Labcr Labor
Dollars Hours

Total (Schedule A) 13,343

Standard Labor Allowance 98.5% jJ

Total at $2.86/hour $ 75,750 26,486

Learning Effect on Standard Labor 85%
Curve = .926460 $5.1 (I.2)

Total $ 70,179 24,538

Labor Variations *

Overtime, Night Shift and Third Shift
Bonus 21% 14,738 -

All Other 27% 18.948

Total 48% $103,865 31,163 **

• Computation of Manhour Variations

Standard Labor 69.90

Overtime Premium 7,000

Night Shift and Third Shift 7,500

Total 15

Rate 21%

•* Total Format C 37,395,600 Hours 31,163 Hours
1,200 Engines
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PHASE V JTFl7A-21 PRODUCTION LABOR (FORMAT B AND C)

Labor Dollars Cumulative Dollars Labor Hours Cumulative
YM Quarter (milio (Millions) (00) Hours

1971 1 0.0 0.0 - "

2 .1 .1 27 27 [
3 .8 .9 239 266
4 1.7 2.6 503 769 [

1972 1 2.1 4.7 638 1,407
2 2.6 7.3 780 2,187
3 2.7 10.0 807 2,994 !
4 2.9 12.9 868 3,862

1973 1 3.7 16.6 1,111 4,973
2 4.6 21.2 1,389 6,362 t
3 5.1 26.3 1,525 7,887
4 5.6 31.9 1,667 9,554

1974 1 6.1 38.0 1,845 11,399
2 6.3 44.3 1,892 13,291
3 5.9 50.2 1,762 15,053 -

4 5.5 55.7 1,639 16,692 .

1975 1 5.4 61.1 1,628 18,320
2 5.4 66.5 1,628 19,948 L
3 5.2 71.7 1,555 21,503
4 5.0 76.7 1,480 22,992 1-

1976 1 4.9 81.6 1,483 24,475
2 4.9 86.5 1,483 25,958
3 4.8 91.3 1,436 27,394
4 4.6 95.9 1,392 28,786 L

1977 1 4.6 100.5 1,388 30,174
2 4.6 105.1 1,388 31,562L

3 4.5 109.6 1,356 32,918
4 4.4 114.0 1,326 34,244,

L

1978 1 4.2 118.2 1,250 35,494

3 1.7 122.8 524 36,874
4 1.2 124.0 360 37,234

1979 1 .5 124.5 141 37,375 I

2 .1 124.6 21 37,396

L
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3 TABULATION FORMAT G

DIRECT LABOR STANDARD HOURS

i Unit Labor Cumulative Average
Eneines Hours Labor Hours

1 99,225 99,225

2 84,345 91,785

3 76,698 86,756

3 6 65,196 77,534

10 57,839 70,615

1 50 39,663 50,640

100 33,715 43,424

280 26,486 34,362

500 23,120 30,065

1,200 18,830 24,538

I
U
LI
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FUNDING PLAN

The Funding Plan on the pages whicii follow includes:

1. Composite cumulative development cost curves depicting
Phases III, IV, and V separately and in total.

2. A similar composite curve by phases and in total for

development plus product support.

3. Phase III Curve - 1967 dollars

4. Curves showing cumulative costs and costs plus commitments
by phases and for the total program with associated

tabular data.I

JTF17A-21 DEVELOrL .NT PLUS PRODUcr SUPPORT
CUMULATIVE COSTS AND COSTS PLUS COMMITMENTS

(MILLIONS OF DOLLARS)

Phase III Phase IV
Commit- Cost Plus Commit- Cost Plus

ostL merit CoomisL ment

1967 - 1st Half 31.4 20.0 51.4

2nd Half 65.8 45.0 110.8

1968 - 1st Half 110.2 38.0 148.2
2nd Half 159.4 30.0 189.4

1969 - 1st Half 216.5 25.0 241.5
2nd Half 253.6 12.0 265.6 2.5 10.0 12,5

1970 - Ist Half 282.3 3.0 285.3 12.4 19.0 31.4

2nd Half 290.1 - 290.1 40.8 22.0 62.8

1971 - lst Half 79.9 22.0 101.9

2nd Half 113.7 22.0 135.7

1972- Ils, Half 147.0 19.0 166.0
2nd half 176.3 17.0 193.3

1973 - 1st Half 20i.5 17.0 222.5
2nd Half 233.4 13.0 246.4

1974 - 1st Half 252.2 " 252.2
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PHASE V - DELIVERY OF 1200 PRODUCTION ENGINES

FUNDING PLAN (1967 DOLLARS IN MILLIONS) I
Cumulative

Unliquidated Cumulative Customer
Calendar Year Commitments Expenditures Payments

1970- 1st $ $ $ 24.2 _

- 2nd 5.9 27.8

1971 - 1st 18.7 5.6 31.5 [
- 2nd 25.3 34.9 37.7

1972 - 1st 33.0 81.0 54.4

- 2nd 47.0 137.7 79.0 [
1973 - 1st 55.9 221.3 111.8

- 2nd 57.0 323.9 166.2

1974 - 1st 64.5 442.5 252.5

- 2nd 61.0 567.2 394.3 L
1975 - 1st 57.9 687.6 521.6 "

- 2nd 54.9 799.6 653.3

1976 - 1st 52.9 908.5 784.5

- 2nd 50.2 1,012.4 910.9

1977 - 1st 45.3 1,114.5 1,032.0

- 2nd 25.4 1,210.4 1,145.4

1978 - lst 12.1 1,277.5 1,250.8

- 2nd 2.4 1,310.5 1,348.4 L
1979 - Ist 1,320.7 1,438.2

- 2nd 1,452.8
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